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(CF course you expect to go there this summer. Let 
me Whisher something in your car, Desire that 
the peturn portion of your ticket reads vio the 


Northern Pacific-Shasta Route. 


Then vou will see the grandest mountain scenery in 
the United States; including Mt, Hood and [lt. Rainter, 
each more than i4.000 feet high, [t. St. Helerns, 
Me. Adams, and others: Vou will also be privileged 
to make side trips into the Kootenai Country, where 
such wouterinl new gold discoveries have been. made, 
otul to Yellowstone Park, (he wotderland not only of 
the Umted States, bot of the World, Park semon 
hecins June isteach vear. Close railroad cotinections 
tide in Union Station, Portland, for Poget Sound 
cities and the east, via Nerthern Pacific. 


General! Paxeeager Agent. df. Paul, Minn, 
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SOUTHERN RAILWAY 
SI geocaches 
Sonth of the Obie aud, Miasisaipr ‘Hivern, and. ba cane 


junction with its friendly allied connections reaches all 
the commerciol centers of Khe South pal Southwest... . 


DOUBLE DAILY VESTIBULED LIMITED TRAINS 
oa « BETWEEN 
Washington aml Nashville vin Salisbury, Asheville, Knoxville and 
Veet arp ye. 

Wishitncton and Tampa vin Colimbin, Savannah and Jacksonville, 
Wishingten nod Memphis vin Athota, Birmingham andl B.C. MM, & BB. 
Washington aod New Oricans via Atlanta, Montgomery and Mobile. 
SOrhthk ail Chittinoogn vin Sallshury, Asheville nl Aooxville, 


Pullin Sioeplig Cars—Dining Cors—Day Conmches, 
Adidlilonal Trains for local travelers... tile 
The direct line to the j; FLORIDA, GULF COAST and TEXAS, 
Winter Resorts of | - »« « » MEXICO and CALIFORSIA, 
—ANO THE GEST 
Theavgh Cor dive to and from Aghgesiia ond Hot Springa—v The Land of the Sky,” 
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The Mutual Life insurance Co. 
OF NEW YORK, 
RICHARD A. McCURDY, President, 
Is the Largest Insurance Company in the World. 


The Records of the Insurance Dapartuienit of the State of New 
York SHOW THAT The Mutual Life 


Has a Larger Premium Income - - - ($39,000,000) 


More Insurance in Force - - - : - ($918,000,000) 
A Greater Amount of Assets - : . - (#235,000,000) 
A Larger Annual Interest Income - . . ($9,000,000) 
Writes More New Eusiness’' - : . - ($136,000,000) 


And Pays More to Policy-holders ($25,000,000 in 1896) 
THAN ANY OTHER COMPANY. 


It has paid to Policy-holders since | = | 
its sor prsthe Hh sa est 1843, , = + $497,005,195.29 
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ROBERT A. GRANNISS, Vice-President 
WALTER #. GILLETTE. General Munages. FHEDERIC CROMWELL, Treasurer, 
ISAAC F. LLOYD. fecusd Vice-President. BRHoOFRY McolLINTOCE, ActLary, 
WILLIAM ], KASTON, Gecretmry. 
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BEST LINE 
CHICAGO on ST. LOUIS 


MINNEAPOLIS 


Ripons Tabules cure beailoche. 





The Fastest and Finest Train in the West... 


2 The he Overland Limited 


~ UTAH and CALIFORNIA. 


FROM 16 TO 20 HOURS 
SAVED BY USING 


“THE OVERLAND ROUTE.” 


Double Drawing-Room Pullman Sleepers. 
Free Reclining Chair Cars. 

Pullman Dining Cars. 

Buffet Smoking and Library Cars, 
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Seod for Descriptive Pompilet “49-96," E. L. LOMA, 
Folders ond ofher dgvertising Mattar Gaterci Passenger and Tretet Agent, 
(Mention this pobtication OMAHA, HEB 
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tH eHIGAG MILWAUKEE AND ST, PAUL RAILWAY 


- RUNS .. 


Electric Lighted and Steam Heated Vestibuled Trains be(ween Chicago, Mil. 
waukee, 5t. Paul and Minneapolis daily. 


Through Parlor Cars on day trains between Chicago, 51. Paul and Minneapolis. 


Electric Lighted and Steam Heated Vestibuled Trains \ejween Chicago and 
Omaha and Sioux City daily. 


Through Sleeping Cars, Free Reclining Chair Care and Coaches between Chicago 
and Konsas City, Mo, 


Oily fed Hecate Chicugs to Milwatiker, Seven fast tralia each way, daily, 
with Parlor Car Service. 


Solid trains betwees Chicago andl principal points in Northern Wisconsin anil 
the Peninsula of Michigan. 


Through Traine with Paluce Sleeping Cars, Pree Reclining Choir Cars and Coaplies 
between Chicago and points in lowa, Minnesota, Southera and Central Dakota. 


The finest Dining Cars in the World, 
The best Sleeping Cars. Electric Reading Lamps in Berths. 


The best md latest type of private Compariment Cars, Free Reclining Chair 
Cars, and buffct Library Smoking Cars. 


Everything First-class. First-class People piiteniiee First-class Lines 
Ticket Agents everwhere sell tickets over the Chirago. Milwaukee anil St. Paul Re, 


GED. H. HEAPFORD, 
General Passenger Agent, Chicage, fil 








WHENEVER YOU VISIT WASHINGTON 
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Where the LATEST PARIS NOVELTIES are alwars on, Extiihitian 
The attention of those who anticipate purchasing 


BRIDAL TROUSSEAUX 





Is invite! especially to extreme Pamis NOVELTIES in) muir bis sis 
af ‘French Hanid-<nale Lingerie, including Gowns, Skirth, Chetiises, 
Drawers, Corset Covers: Gc. shee can be. fe Paar Th amy idiaie 
of tHirces ilmairedt. : 


HAXI-LMADE BRIDAL TROLSSEAUY, persinaliv 
aelected in Puris anil exclosive bie aise eur 10 x | fOr 
Hesign: Thtee of more pliner 


CORRESPONDENCE SOLICITED. MAIL ORDERS RECEIVE PROMPT AND CAREFUL ATTENTION, 
TENTH, ELEVENTH, AND PF STREETS WN, W. . . . . WASHINGTON, D, ¢, 
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RENTING ME CHANISM | 







BAST OPERATION AND | 
PERFECT EXECUTIDS, | 


; Se 2» | The Smith... 
=o | Premier 
>| Cypewriters 


Superior on This Point as Well as.on All (thers. 















adn ela The Smith Premier Typewriter Co., 
FaiMcieLen CeRPLOPce. BYRACUBE, & ¥ i Se if 
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Catalogues and Information at Washington OMe, No. O19 Eleventh Street. 
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THE AMERICAN ANTHROPOLOGIST. 


The only American magnzine devoted to the science of Anthropology in 
ail its branches is THe AmEuIcAN ANTHRoOPoLooisrT, published at the 
National Capital, This journal is now ig jts efewwa/i year of tncreasing 
1seFa lees, : 

NO migaxie ever published on the Western continent ix such a 
storehotise of authentic tuformation concerning ARCcHNOLOoY, Eranor- 
OGY, Fork-toke, TecnxonoGy, Sociwiiocy, History, SMATOROGY, 
Psvcnoioov, Pamosorny, ant Permorogy, Tits contributions to our 
knowledge of thee siulsjects, especially in so far as they relate to the 
Americagd Indians, post and present, ore of world-wide anthority. Its 
contribntors are America’s foremost scholars: 

Is oar name on the subscription list of the AntunoronocmT? If 
not, it should be. No one interested in anthropology in any of it= branches 
can, afford to be without it. Swésovie foday, A pew volume begins with 
the Jannary niumnber, 


A bibliography of the anthropolagic literature of the world is one of its features 


Handsomely Printed—_Abumiantly Mlustrated, 
Published Monthis—Two Dollars 1 Year. 
Volume XI Begins with January, ISDS, 
ADRESS 4 THE AMERICAN ANTHROPOLOGIST, 
1804 Columbia Road, Washington, 0. C. 





COMMENCED JANUARY, 1888. TWO VOLUMES PER YEAR, 


THE AMERICAN GEOLOGIST, 
180s. 


The Oldest Exclusively Geological Magazine Published in America 





TERMS. 
To Subscribers in the United State, Canada and Mexioo............. ... $390 a voar 
To offer Suberri bers tii Che Povtial Udon... co nncos co ceaweecwcecs 4.00 o vuitr 





The AMERICAN GEOLOGIST |e ieened| monthly from the office of pibliation at Mintie- 
opolis, Minnesota, United Statesof American. Twenty volumesare completed: the iwonky- 
fleet) teget with the omnber for Jarry, SO She mageine has received a eondial 
Whhmnie anil a genereiia aappert Fron lowing pe) cglete evervalore sed i ia rine 
renogmimed me the exponent of Chey myriad golegricnl propre Lah he take jllivod crn 
the ontinent of Nerth Amerion, tvchelting Canada, the United State and Mexleo. No- 
Winer lee tative world fire pebligiec plicit echihited dn i indire esctenedye ast |e 
and nowhere nee ree) tioned of greater eootionma and senentitie Hi po tarnen, 

That AMERICAN GEOLOGIST [ihe lwfon tte weichere fret month ta month the latcm 
retutta of genlogion! work. Tn addition te ie longer papers it elves SThepies of pact 
peological poblicatings aml brief notes on corront geological events, 

THE GEOLOGICAL POURLISHING:(o., 
Mimwkaronte, Miwm, 


NATIONAL GROGRAPHIC WAGAFINE 


NATIONAL GEOGRAPHIC MONOGRAPHS 


Ot the Povaieat PeaTeRrn OF THR Mantis Steracr, (designed especioll[y te supply te teachers and 
shudenteo! geogreplrg (reads andl batenestitg maéertal with which to eapplement the reguiar teat book 


LIQT OF MONGGEAPHS COMPRISING VOLUME T 


GCEPSRAL PRintoaaarnic Faopcesane : - 
Citta Pemonearait Meattomnmn «+ = =j§« «= « 
PHIEORAPHIC Kanbome oF Tae User States _ : 
iiatiret ann Timat Manatee of Toe ATLAETIC Coan 
TUBSEYy ANE PSrincy Lakes oF Ninian 
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> Diibes Willie 
C Willard Wares 
r &. Dice 
Prof, We. SL bavi 

. G, E. Gilet 


Price foe qe set of ten thomegtaphs $1.50, Fire sete toe eddies $0.00, Single nnmegraphs, Sie, 


fmitwtioderi’ AMERICAN BOOK COMPANY, 


Mew Work - Cincinnati iz Chicago 
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TERRESTRIAL MAGNETISM 
An International Quarterly Journal 


Edited by L. A. BAUER 
With the Co-operation of Eminent Magneticlans 





TPH the Migerds, phat eee, Chbe femeraal, dewueted exchisively te Terrestrial staguutlem aid aliedt 
Heeecis, edith) oa Herth Corrits, Aum Atniepierie Bhevtrichty, et ritierrt oa je Lins 
etiletibie, Phe lirarty operation eatejlesdl by (lie workers tn iivhe petuerialay felt of diwestiivothon wa 
Oi etig shinee fry ie atoll eee tos for fete] has piakbe (ile fowrnod Gee iternetiounal.cean For 
ms kia kh ncitit thie Loticet echbewredate Tee tunstuethc oredic hea ecu «inch i preinthelng dinabraniett 
CW Tere, mab ey Merde la, Tk Wi erentethen gli y alow, thint tbs Jouwna| apendleie & lorge elpas el 
Hirt, Whe geiliniied, the sitericieer, Lie tieieorojdigla|—all are imtereaber! be 


linvetigators Tir erogea 
the dreniogmeut of the autjet UE teresting hees, It should therefore reeelie Otecde mw ppiort 


Amnng lie centrihnders of Chie tale artleles ta Chee Geet Haee boi Mowers, Nara, Borges Cree. Com. 
mnie: Davis, Haden higen, Helton Liiehales MoAdic iitiehker. sclmicd, Seoliaadiet: nin cle Tilia, 


Piiiiare noimnheres will cotioin 
“The Height of the Aurora," 
hy aor CLAVELARD Anne 
“The Investigation of Hidden Periodicittes in Terrestrial Maynetism 
and Meteorolagy,”* 
Dy Thor ARTHVR SCHUSTER, Pos 


“The Relation of Terrestrial Magnetism to Cleolagy,”* 


As cabihited ly rece) bienistitations Gf tations Anthea | 
‘Descriptions of Magnetic Observatories,” 
Hhistrated | 
hv rub DIRECTORS OF THE ODBMEVATORMIFA 
eT Riaehaabinn gee in inn ag a Tit fie abel aoc pores, Diyerstle erhecriptiog 
once. PW GOs. Beet WI, fy crn, § Poxtig enlicritetiess proce: Mine willinea. a 
curks, of eleven fremce, Address: “i —_ 
TERRESTRIAL MAGNETISM, 
The University of Cinclonatl, Cincinnati, (hile, 
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Ber _F like to read about the great 

and wonderful country of the 
Southwest; of its quaint and curious 
towns, Its ancrent civilizations, rhs 
notural matvels. They like to get ac- 
California 
and the Pacific Coast. This ls because 


host people want to some day see these 


curat® imformuation about 


things for themselves... . 
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THE BOOK IS ENTITLED 


“Through Storyland = 
to Sunset Seas,” " 


AND [5 A WONDERFULLY HAND- 
SOME VOLUME OF 205 PAGES, 
WITH 160 ILLUSTRATIONS. ... 

The paper used Is FINE PLATE 
PAPER, and every typographical de- 
tail is urtistic. It is a story of what 
four penple saw on just such a trip as 
you would Ike to make, ,...-5. 5 
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THE 
National Geographic Magazine 


Vou TX JULY, sik Neu-7* 


AMERICAN GEOGRAPHIC EDUCATION 


Ry W J Alotime, 
lie Penden! of Gee Notional fvargngy Pnry its Speed 


The Capital of the Nation gives greeting to the National Ed- 
veational Assoolntion, The American Republic, more than any 
other titan, owes chateter ty knowledge diffused onmong. bs 
people: mtd tri io other nation i¢ the diffasion of kiowlnedge so 
broad and genern). This diffusion of knowledge involves wdu- 
cation, and the devolopment and toatetenmuce of ecueationial 
institutions. Tn wecordines with the plan of government ly the 
people, of the people, and for the people, our wmincational facil- 
itim are brought within reach of every citizen, our educational 
matics adapta! to the needs of the tiikee. Some garerne 
ments strive to bnild intellectual stroctures from the top dawn- 
ward, only to find their lower bricks on a foundation of sand: 
our system ik founded un the rock of popular edoention, and 
the upper portions af the structure ary left free. Therola bes 
it findamentul distinetion, the diametrically oppose] nature af 
miniechic policy and repoblican policy in eineationnl nuatters. 
Coder the republican-avatens the twig is bent—the vouthfal 
mind is started aright; thenceforth it grows: pnd strengthen 
apontanentiaiy, and in good time gives strength to the Itepubslic, 
Other nativne BCL i thought and onslive minds by Procrastean 
sveterd based on the knowledge of provinus gonertions, while 
our tition plants the seeds of knowledge ta be supported by ite 
fruits, nul a0 rises Constantly to higher and higher planes with 
a mupidity unpreceslented in history: our stintie does not soa much 
shupo wdomtion as one wlinition shapes the ainte. Yet the in- 
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terest of the stile in tie progres of edlaention i not diminished 
hut only inereased bey this notional polley > and sothe National 
Capital wolednies the edientors of the nation more wartoly than 
the wise men of any other nation would be wolvonied jn their 
capital: nnd the weloime isonly the warmor sil) boonusy the 
organization of educators is voluntary and spantanequs. 

The National Capital is no} without educational facilities and 
ngencies, As the nation grew, inquiries conceming. resources 
and the conditions. of material development beciimy netemsary, 
and offices of inqniry were criwted, Seve aloof thee offices 


have growth ity burvaus wre departments, qonetarithy wbow ork 


not only in increasing but also in diffusing knewludge—i. « 
they have become educational institutions uf the highwst order, 
Aa the offides grew, experts and makork of iowlelee were ne. 
sombled until the National Capital becniie a center of procticn| 
learning. In time the oxperts voluntarily met for mutual ben 
efit nnd grouped themselves in unofficial organizations, which 
now stand in the front rank of learned socioties of the world; 
and official hurewns and unofficial societies are one in Purpose, 
and that the bighest within human renel—the inererive ved dif 
fusion of knowledge for human weal, 

The unpreciderited growth of dur nathmal institutions of prae- 
tleal learning has bem) due to several couses, but especially to 
two—the freedom and spontaneity of koowledye tinder repul- 
lican condithons, and the vost extent aid varied resources of 
they notional domain, Purticulariv influential hax been our na- 
tional bigness. Tn the first place geogmpbiec lens are daily de 


veloped Uhpough that current news which 1 one of the features 


of Ameéricnn life; in the-second place engineers and surveyors 
have found full seope for their talents, and hare eorme to lead 
the word in railway-laving, lvidge-luilding, and the loven- 
tian of iitmmerable attendant (levies. Then the resources of 
our rocks have stimulated geolweiste, aod the scitnce hus al 
vans with such giant strides that today the geology of the 
world is shaped in Amerien, AU the same time our browel terri 
tory ia 240 conditioned with respect to continedtal features arial 
sources of mytidotis Vapor that our meteorologist: have been in- 
spired ‘to lead the world in weather science. So, toa, our eth- 
nologists and anthropologists have profited by the unequalled 
opportunities found in the assemblage of peoples and in the 
range of cultare-grades from savagery to enlightenment, which 
it is theirs alone to aurvey, and have reconstructial the science 
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AMERICAN GEOGRAPHIC EPCOATAON IMT 


of min one higher plane than ts known abroad. Thos America 
has outstripped the rest of the world in selentific develupment, 
especially during the last quarter-century, and while the pro- 
greea line pond forward at oquiil rote in every quirt of the land 
ite cetiter ja the National Capt), where the fedunal offices and 
eevern! of the scientific societies are located; snd the assembling 
of our educators in our Capital City isa fitting conjunetion which 
minst hanefit Weoth, 

The longest learned body domiciled in the C ‘pital City ts the 
National Gaweraphie Society, Although the major portion af 
ite thembers wre residents of the District of Columbia, it has im 
membership distributed over all of thy states and territoriva, 
especially it) the leading edaeational institutions, The expres 
function of the Soviely ie * the inerense and diffusion of goo- 
urafihic knowledge.” These ends are attained by tieana of 
piillic mwting# for the presentation and disonssion of comm. 
nications, by the publication of a mamiae, aid ia other appro 
priste ways, Jt i#,in the best senso of the term, an educational 
institution; and the success of tte work is attested by ite unpre- 
cedenticdly. rapid growth in mettihership anid influence. 

“The Neutiionieal Goograpliie Society is among the institutions of 
the National Capital striving to render the meeting of the Na- 
thonal Kduentional Assodintion opresible and profitable, It dine: 
seciirod the oodpurntion of the selentific bureiue in the preparn 
tion of an exhibit Mustruting the work of the federal povernmerit 
in knowledgemuking, and indicating the educational facilities of 
the Capitals this exhibit is installed in the Central High School 
building, avd will bo in Immediate charge of custodians able to, 
explain the maps, appwratus, and other objects exhibited, sme 
to deseribe the work of the bureans It has arranged a fieldl- 
meeting in the interest of the Association, at which the tethers. 
anil purposes of the Soclety will be illustrated: by addrese4 on 
phases of geography bey the lending living aponintista, ht hus 
iheviotod a special number of Ta: Naviovan Guounarne Mac 
AFINe tu the Associntion, and provided for its sale to members 
nt na iraction of the customary pride. Finally it was one of the 
institutions of the National Capital to cordially mvite the edlu- 
caters of the country to Washington; ite officers and ovenibers 
are serving on local qommittess and contributing in oher ways 
te the convention: and it stunds second to ne institution in wel- 
coming the educators of America to the fair city by the Potomac 
which hae become the worlil’s center of enlightetiment, 
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ByoG. EK. Gamer, 
Uovited Aturten Creed eyrecend Steve 


Fifteen years ago, on a September morning, [ stool on a howse- 
top in Aufii, waiting for the rising of the sun On other hose 
tops here ane there were other watuhers, sitting or standing with 
their faces toward the enat, and cloweat my aide stud a vener- 
able priest of the San, oblivions of all else atid gnsing fitently 
of the spot where the sunshould appear. From his nock hung 
a aril lig oontaining sacréd meal When the first strink of 
light appeared abore the castern mess his lips began to move, 
and he repeated slowly and with low voice an invocation to the 
Sun. Then, taking from the hagas small offering of the conse- 
cmited flour, he breathed upon it and cast it toward the east. 
Cushing, whe became a Zuni Indian that he might learn their 
lore, tells ud that this sun-rise ritual contains arelaie words of 
which few modern Zanis know the meaning—words related tothe 
modern Zafi tongue ws Norman Freneh to modero English, andl 
showing that the unt sun-worship began in peanote thoes, fir 
bevond the possibility of histerien!] determination. 

The Zufi's reverenée for thesun-god isahared by many savage 
tribes. and belongs to tho oarly history of many civilised peapdes, 
To inter stages of culture 1) is euceemled bw the worship of an- 
nuils, of the personified powers of nature, and of personified 
Toental power, =o that with civilized man the old sun-worehbip 
hasditappenred; but there t¢a new stn-worship, intoodimeed and 
fostered! ley schenae, for science lie discovered in the sun a orentor 
of wonderfal versatility anid power. 

Geographers worship also another nature-god, the inner earth 
or the rnderround, a crentor aise anil eo-worker with the sun. 
These two gods Of physical geography were known to the Greeks: 
a3 Helios and Hades; to the Rotnins as Apolloand Pluto. In 

The eoorees ef afierpewn lettres arranged for the winder aml apring af lon wee 
j ltaainel ev nhini late Proahont [nti ta peo ment hia efit at Par aa iea jeune 
ab bie wiv ilieatiinn and preeeer ef thie Viti Hider The preset ese wan paepered al) 


hie reqneet ae the mitredantary loetire af tie pone, dealing Sith: geinersd principles 
ami ile ical im pretense grime ef nerd fewtroree, 


a. 
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liter centurios Apolly, as thestimuluter of life, developt into the 
gedof cnlture: botto early tradition heis the sun, a tiature-aod 
eodrdinite with Pluto, the underground. Geolowy has long 
rocogrized Plato, but has made hinw cotirdinate with the sea- 
gad. Neptune, miming her rocks ti two erent eronpe, the plutanie 
and erp. Nejturo hina tilnoe offso in the pantheon af 
fooprphy, bot only neo vaseal of the mightier Apollo, 

Apollo gives ta the earth light, lhewt, frost, etorm, and rivers, 
and isdaily the ereatorat motionand tif Photo is an unknown 
fod, hidden and mysteriogs. The fireeks named him Hades, 
the unseen. His-only attribute of which we are oltogether sure 
heat, Pagination pictures hin in various ways, but imagina- 
tions differ, and their eantlieting sketehes neel not claim our 
tltention buday. He made the eoutinont and is never tired of 
retinking it Butfor him the globular earth would he envelopt 
Hi nt wiles corn, ond life would be far different from the life 
we know, By ridging the winter rind of the earth he created the 


nnd ond-set a lint tothe dea, and from age to age le swells: 


brond Land troete upward or draws them downward, 46 that the 
onvinves of sea and land are ever changing, Crushing the rook 
together hereand thore, he forces ap mountain ridges; fasing it, 
he pours out lavas that congeal and build op other mountains. 

Apollo dips ap water from the seaandd sprinkles it-on the rock: 
te moisten and soften it, By alterunte heating and chilling 
he creke it inte bits: and by a complex chemistry which, de- 
Spite our studies, still seus mavionl, he changes it to line sui) 
in which plants may prow and tn which the hoshindman may 
delve. Lifting mare water from the sin, he pours it broadly on 
the land to make rille and rivers, which wash the sail iva, 
spreacing tt tithe hollowsand buildin pliins. This seouring 
ents the uplands into hills, bot eventunlly they, too, are wort 
down, 80 that the plain is the end and sim of the water work. 
Preparing for the plow the yielding soil and lowel surfsce which 
nike ite labors Hight, and showering the fielda with fertilizing 
mointine, he is the huneficent patron of agriculture. 

The monntains of Plate, tte! te the region of clouds, intercept 
ind engender tora atid are the perennial <ources of streams, 
Rugwed with vores atul crags and seantily clothed with sail, they 
extend no Welodme tothe farmer, but instead they harber a forest 
yrowth, storitiy timber and fowl: nod in some lands thel¢ huge 
banks of winter show are recurvoirs far the waiter of irrigmtion. 

Pluteand Apollo aeptrote the earth «oll inte kinds. Tf all 
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the minerals of the land were mingled in one-complex but home- 
geneous substance, the prollem of civitiaution would bea probloin 
of wepmurntion nel would be chemical + tut the gels have elasai- 

fied and: prrangeil, sorting the wore abundant materials inte 
broad Invers, anil gathering the morer into crevices anid pockets ; 


and so the problem of civilization iso problem of explortion 


avd Uiseowery, of d problem of geoyriphie distribution. 

Flite sorts by erenting # alow cireulation of water, As fnr ins 
thinesaid borings hove penetrated tho earth the pores of the 
rocks are Toll of water, and the downward limitjof this satura- 
tion iguoknown. The oppor rocks are comparntively cool; the 
lower rocks are hot; and the contmel sets the water in notion. 
The upper water, denser betauae cole, tend’ downward ; the 
under water, expanded aud made lighter by host, is forced up 
ward, and though motion is exesedinuly slow, there isa eoutin- 
vous citeulation, The chemistry of the upper water is different 
from the chemistry of the lower, Kach enn dissolve oiertalti aub- 
atances, bit the suletinies are Hot the same, The properties of 
water change a4 heat aod pressure increase_ond agnin n= heat 
and pressury decreise. So the slow-moving water picks up cor 
tain substances in one region, ad in another doposite them so 
os to recetve other substances, and in this way it sorts out many 
of the rarer things, gathering together or coneentniting rer of 
gold, silver, platinum, mercury, liad, sine, wopper, nnd iron, 

Apolly ors by the free circulation of walter at the surfaes, 
Tie soll that ia waalit away from mpuntaine and tplocds and 
aprend by the streams in lowlands and submerged plains ts not 
deposited iu one promisoucts mass, but iv cliasified according 
to kinds—tiarl in ote place, clay in another, and sand in an- 


‘other—and in time these bhocome fimestone stale, and sandstone. 


The tissues of plantaare gathered in swamps and changed to 
peat, then buried under shale and sandstone, and finally trans- 
formed to coal. The tiestes of plants and animals, intimately 
mingled with mud that chanzes underground to shales, are 
slowly distilled in after ages to fill rock reservoirs with oil and 
gas. In other places aid by other special preeesses iron, sult, 
gypetim, and phosphates are separated: ond where Plutonic 
atords of the metals ore mevadved by storm aod etre, Lhe gold te 
aeparated Ly its weight and gathered in the river gravels. 


The origin of the features of all lands having been thus lrintly 
sketoht, we may now consider in a broad way the pliys ical 
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charactors of the United States; and for this purpose it is conven- 
iont to divide the country inte a fow broad provinces. 

Parallel to the Atlantic coast is the Appalachian Mountain 
belt, manning northeastward from Alahama to New England. 
Emit of it lex the Atlantic plain, Weat of it the Central plain, 
consisting lirgely of the valley of the Mississippi, stretches to 
the base of the Rovky mountains, Thence to the Pacific const 
is amouniinous provines knw to geographers as the Coredil- 
loras, A fifth provinos, the provines of the Lakes, overlaps the 
northern portions of the other four and reaches fron ocean to 
aconh nla our Catiadian border, 

The Cordileran province, comprising the western thind of gur 
country, is characterized by mountain ranges. The donvinant 
trend is with the meridian, awrerring in some districts toward 
the southeast, and in others toward the seit liwest | + Mind in enh 
district there is ageneral parallelism. The rarwes are detinitely 
Putanic, eae one having been caudal by a distinet Ineal wyplift: 
hut they are Gt allogether independent, for there is -mineh evi- 
dence of system ia their arrangement. Not only ore neighbor- 
[ng fringes npproxinuitely parallel, but they are evenly xpicid, 
ao that invercsing the aystem one finda rogailar witrnation ef 
ride and valle, Through extensive districts the alluvial waete- 
from) the erosion and sculpture of the ranges is-eathered in the 
intervening valleys, making of each ones shallow basin or gently 
noncire plain, where roads may tun at will Hern and there 
eome of the lower ranges are alist buried by the alluvial fill- 
ing, 40 that their summits project as eraggy islands above a 
nwof rock wiete, Eldvewbers, and expecially where the moun- 
tiins are highest, the lntervening valleys are drojned by vigorous: 
rivers, which earcy off the waste nod provent the building of ex- 
twinsive oine. Tn one important district uplift las not von 
pleted itework of mouniain-making, one the land forms a system 
of platens af various heights, through which the Colorado and 
ite tributaries haye carved their wonderful syatens of canyons, 
Voloanoes, also. have made extensive contributions to the topog- 
mphy, building tony grent eones and a multitude of ermtared, 
Wildy, soavel cle bi nye voluminous beds of lava te the alluvial strita 
of the valleva, 

Inthe extenme northwest the rainfillisexceptionally abundant, 
ontteing a forest growth so luxurinnt and dense that the farmer 
cannot afford the Iaborol its subjugation a& the purchase price 
to. Nature for his land. Much of thie distriet. aleo, is boo rugged 
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for the plow.-so that it constitutes a creat natural forest reserve, 
needing only protection froin fire lo insure a perpetual supply 
af timber Ln the remainder of the pravines the rain tribute is 
secant, falling fur short of the furmer's needs, so that crops must be 
irrimated!. The downfall is greater on mountains than an valloys, 
dfil about theit ool sumimits the wititers soow lingers through 
spring abd #unitmer, doling out water to motutitiin stream, which 
muy be ttilived for the lrrigntion of valley lands. Tht the acres 
which on thos be nowrisht are only vamall share of those: whose 
amooth surfer invites the plow, ‘and the villevens whole 
bilong te the herdsman rather than the hushwadmoan, ‘Their 
grasscs are acant, but this fault is half compenanted by theirim- 
mense extent, and they must be counted aso valuable msource, 
an important reserve of grazing land that cua tever he Isola pMp- 
lized be agriculture, On the higher plateaus and in the recesses 
of the menntaing are tracts aid puidchesof forests, many of which 
are protected aunindt hasty consumption by inaocessibilitv, and 
these saypiplement the wrent reserve ol the extreme norlhiweat. Tis 
thi) mountains, also, are Plutonic stores af the preciows aod other 
metals, and a seory of valloyve hold Apollonic magazines of cont. 
The mountain stress, in addition to their tribute to agrivalture, 
afford power to themannfacturer, Untanied and fickle, subject. 
to enormous flogd= nnd irregular droughts, their control 12 not 
easy; but if they shall ever be enbdtied ard harnest, there ix 
handly a limit to the tasks they may perfuri. 

The Content Plain, comprising halfof all the Inmd, has heen 
dhaped by Apallonic fores The gealogiet tellé us of many up- 
lifts, clishoontions, nnd flexures of the crust: but all those have 
heen reduced to approximate eveniiess bv the codperntive work 
of rain, frost, atid rives. Where liollowa were made they Iiive 
been filled: where hilleand mountains had grown they have 
heen poured nway, so that only thelr rents, with a few low stun ps, 
retconin, tootypes of detail there is much variety, nod there are 
many rugged trets; bot the characterizing feature ts evenness, 
and agriculture tz the great industry for which the pitoyines is 
muitiinlly dentinesd. 

On this browd fact, however, climate jinpoes an iin portant 
quilifiration, Over most of the provings the spring and stinuner 
rains suffice for the farmer's need, disappoloting him only ly 
an Horsionul drought, but ina weatern helt following the lake 
of the Rocky iountilns, and Including tiuch of the sul-provinee 
knidwi asthe Great Plaine, the ratufall is #0 secant that agrieut- 
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ture mist depend on irrigation, jist asin the Cordillerns. Here, 
rit, ring miny flourish without howl to compete with agr- 
culture for possession of the land, wnd the domain of the herds 
titi 1 thus nasal ly set apart. 

Of the rarer miner! resources the Central Plain has greatest 
wealth in cond, whieh anderlies brow) trets anid is easily mined, 
{t is: rich also in tron, both Pintonic and Apollonic,. ev Ticua 
abundantsaltanieypeum, Throughout its Wrviid extent wagon 
roads and milronds are easily constructed, and its grain for ex- 
port finds cheap water transportation fro diterior districts te 
the sa by wav of the Missiesippl and the St Lawrence. 

The mountains of the Appalachian Provinces were formed by 
the voiipertion of Plutosand Apollo. Tani ago the crustal rinks 
were crowded together in a great srsterm of arinkles, the crests 
of which were then wholly pared sway se that the Central and 
Atlante plains were joined in one. ‘Then came other disturh- 
goes along the folded belt, hat without mew folding, The plain 
wis locally lifted into a long plateau, with gentle slopeson either 
aide, and from this platen the mcuntaing have heen darved, 
Thritigh the remnants of the old traneated folie ran long out 
crepe af various and divert rocks, breculing rirtheast and setith- 
weet, and these rocks have besa wasted unequally by the eroding 
waters, Where there were soluble limestones of wenk slinles, the 
atrean opened volleys; where there wore resistant sandatoties 
or quuirtéltes, inountain ridyek were left: and so the Appalachian 
hitives aré a complex cated of Nature'k carving: The broader 
tilleya wore stioothed in the carving and prepared for agricul: 
ture, Hheanonntains lel rough aod reserved for forest. ‘The rogion 
is rich in iron, both Apollonic and Plutenic, and peculiarly rich 
in what may be-ealled Platonte conl—enal made, indeed, by 
Apollonie [ITeeane,, but eqnverted to rich wothracite bry Plutonic 
heat. Waterjower ie aliundant, and though less niagnifiesnt | in 
its pussibilities than the power piservcintintl: with the luttier (dr 
dilleras, of greater prevent value beenuse qoore tructoble, and 
house osorinted with tillable plains that are qitielifil bw eli- 
nate for the primary industry of agrigultore. 

The Atlintic plain resembles the Contra) in that both entting 
nnd filliw have eoutriboted to tts formation, lop the comstroetive 
fioteris hers mer important, While the Appalachian folds were 
being reduced, part of the waste went eastward, burying the At- 
lantic marzinvef the continent and extending itseaward. Later, 
when the Appalachian cameo was curved, the sccornulation of 
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waste wae continued, and so the eastern part of the Athiutic belt 

is what geographers call a constructional plain. Bat there is 
another part, Lying close to the mounting, whieh shared in the 
Appalachinga upliftand alsoin the Appoluchinn carving, and wre 
finally reduced so nearly to sea lovel thot It constitutes an in 
separable part of the Atwmtio Provines. Lt consiste of ancient 
rocks; prada) down nearly to aw uniform jevel, and is clast by 
forgmphere ae a destructional or eroded plain, As Mate raises 
and lowers the land the ooo is enused to alternately racedeand 
advance, aod this lowdlylog plain ie peculiarly susceptible to ite 
eurvachinent Ly ottriday tle fourth part of it je ewhmerged,. 
so that ite petunl limits a phesiew! featore lies many miles be 
vou the const, where there ls an abropt change from shallow 
SHUN to abveeal depths. The land of the Atlantic Plain ix 
shaped for agriculture, add much of it ie -oultivated: bit there 
are browd tracta of soil too poor to compete with the furtile land 
of the Central Plain and otilized only for timber wd other forest 
products. Water powers, sfforded by the moderate fall of lure 
streams, have great value hy reason of their proximity. to tide 
water ind consequent facilities for cheap transportation of the 
ri materials and the produets of manufacture. 

The Lake Provines, overlapping all other provineds from the 
north, a tmearyinal overtow of Canadian topieraphy, and ne 
sulted from the great prehistoric Invasion of odr land by Cana- 
diah jee The colossal idt-sheets of the eastern ond ‘eentenl 
British provinces aud the contetnporary ylictors of the horthern 
Cordilloran mountains remodeled the tupogm ply of all the prov= 
nee, carving the valleva into newstapes ond heaplog the ddlirie 
in irregular tacuinds and ridges of peculiar type. When the ioe 
wos telted and mins fell again upon the land, thestreans could 
neither find nor fallow thelr old courses, and the waters were 
compelled to G1) many a hollow before they could flow away at 
all; so while the old types of mountains and plain rervaiitierd tis 
broad fentiires charmoterizing the several provinces, there wus 
ailded the feature of obstracted drainage, markt by a multi- 
plicity of lnkes Of these ate the lakes and ponds of New Eng. 
lined and New York, the grent Lanrentian Inkes and their heat of 
ageocinted lakelets, the mountain Inkes of Idahe aid Montana, 
ant the curious linene lakes of northern Washington, The dis- 
trikation of ores wos-not affected, though facility of diseovery 
and exploitation was locally meadified, being partly inipaired 
and partly improved. The surface conditions hearing on agri- 
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culiure were griatly chunged, Lange tracts detuded of siilwere 
relegated tothe growth of timber: others-were made hilly by 
the heaping of drift, and yet others were ermocthed by sedinveti- 
tation in the beds of temporary lakes. The new aoilk have o 
special quality as compare to those resalting from the deeny of 
rocks, for rock docay involves leaching and the lowe of soluble 
minerda, The inemill ground together unlvacht eamples of 
many rocks and deposited them awith Vittl sorting, 4 that the 
glacial soils ary often rich in materials which elewhere need to 
be artificially supplied. 

The confusion of drainage haw yielded results as fmiportant in 
thelr way.as those from the teaditionary donfasion of tongues at 
Ralwl. for the dishonoerted streams, having their descent arreatod 
bw besimed ond Tnkeew, atte Gornparldesd dlsowhere to tureble down 
rapidly, making ‘convenient water powers; and these water 
powers have apecial value because the ossocintod Inkes nre nat- 
tral coervoire, yratecting them fram flood and drought. As the 
greater lakes are alee natural avenues for commerce, the prev- 
inee of the Lakes, associating water power with commerolal fietl- 
ity, is the natoral home of manufaeture, 

The pliysicn! eharacters which, after mineral tesouree. and 
climate, hare greatest Influence on industria! setivities ate in- 
ternal routes for comojerce and rinritime hurkers in their rela- 
thon te external routes, ‘The lines followed hy pioneer settle 
ment he wellas thea te whieh ivternal transportation, ultimately 
adjust itself are greatly intinenced by topegmaphie confiaration, 
‘dontinuows tomntain ranges acting a: harriers and low pisces 
through ranges serving as avenues. Long lines of nmiviguhle 
water also have their influence, and for districts whose moat 
practical prodwet is no abundant as to Vield a surplus for ex per 
tation facility of transportation means provress i population 
and wealth, "The consideration of these eouilitions id attractive, 
butas they alfeot varios localities unoqtinlly their diseission 
may properly he left for the lorturen whe are bo spank of more 
limited districts. 

Harbors, however, though their local quality has local valne, 
ire of primary iniportance to the country o# a whole and nae 
be considered today. They ore naturally formed in miiny wayy, 
hot only the principal types need he mentioned. Wherever a 
river reaches the sea the continues wantouralthe const ts lwvoken, 
and there would be a natural harbor but for the opposition of 
the waves. The outiowing river endeavors to scour a chantel 
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through which ships may enter. ‘The waves, buffeting thy const 
aad ceifting snnd and gravel to and tro, ondeivar to liar the 
riverway with submerzed bars, making the water tooshonl far 
alaipopai rie. Over satus! nVvors the WAVES APE Vielurious. ond 
Litiless engineers eoliperited with the rivers the CHtrnce- wa V8 
are Sealed, Large: rivers overpower the wayes and clear their 
channels faster than the waves can elie thet, Only one of our 
rivers, Wie Mississ!ppi, lias proved competent to nmintain ite 
channel to the sen, birt that ddfords a» lather af peculiar value, in 
that itis connected with n avstem of inland Havigtion hun redls 
of tiles in extent, 

The flord harbors associated with preliistorie ieofield< are an 
important group, The iveclesconcded to the shures of both COOORLNA, 
and bo ite remodeling of the surface loft steep slopes with a tor- 
TOs enti errating a greatabundance of deep harbors, Naw 
Eighind at the east and Washington at the weat are thus on- 
dowed, and their maritime worimerce motives neither piers nor 
dredees to inatutaly its natural chonunels. 

Natoral dinthots of 2 third elas are rorinected with vertical 
movement of the land. When the marin of the contin is 


Tifted the nonst ling, following a slope new-risdn from the wea, is 


A simple contour on aneven plain, and there are ne harbors ; 
fut when tho land ia deprest the sen-witer enters each valley of 
the cetistal plain, making a bay. "Then the waves, driving sand 
ined aitler lit Wns be along the (Sb, buatld fk ert ones the 
eth of each inv, ton verting it i to shultered antares w hidnee 
entrance th acuunel four tines a day by the ineoming and ont 
moing tide. Tote the estuaries thas farmed the streams build 
deltas, vridually Alling and obliteruting them; bot so long as 
subwidenev conthiues they remain open anil available for come 
merce, [tis our pow fortune that nearly the whole of ourensst, 
both Atlantic and Duwecifle, is now suleiidinw,” so that eatuaries 
are nomerous and thy tadintonanes of servicenble hurlwrs ro 
quires only moderate aid from the engineer. The bays jurul 
scurnils of San Fruncisen, Galveston, Mullile. Tum ptt, Savatitiah, 
Charlestan, Wilmington, Camtion, Chesapeake, atid Delawinre ripe 
of this type; anil the Hudson extuary, whieh is also a fied, 
curries tidewutor one Hanidred and fifty roiles from the eons. 
Climationlly the United Stites lies within the zone of variable 
winds, Instead of befhge swept ter continians trade winds or 
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periodic monsoons, I is traverst at short but irregular intervals. 
be the broad air whirls called eyelones, which bring with ther 
rapid alternations af ynrmnth and coolness, sunshine wnd rain, 

breeze and calm; and the direction uf the wind is continually: 
ehifiing. In other words, we are endowed with weather tetenrd 
of mere climatic monotony, 

Inall parts of our land thers is se much of winter that tint 
must provide himself with clothing; shelter, and foel, Natural 
fruits, to be hed for the placking, will not-sustain hin, amd hes 
eqmpelled ta earn his food, Thus Natore forces him to labor 
ani te contrive, anil lis physien! and intellectnal facult}es are 
developt, like the athlety's grusele, by exercise, From yariety 
of vonhipurition, af miner! resotirces, anidofe limate, law -varked 
and oomplemerntiey industries, Avricultare flourishes in, the 
Aulatitee nud Central provinces, on the mordinic hill! and |newa- 
trite plains of the Lake district, and, with ierigation, jn intarvales 
of the Cordillera, [ta products tinge from the hardy apple to 
the frost-ehunning bonann Along the western bordets of the 
Central plain ancl in Cordilloran vajlevs the herdsman tends his 
bands of Lores, kine, an sheep, tn the humid northwest. in 
the recesses of the mountains, and on tracts of juferior or scanty 
soll are foreste forthe lumberinan, In motintains and foots of 
mountains areores for the miner, amd from the hills be draws: 
fossil fuels) Manufacture finds natural power in witeriall, coal, 
nid gos, nel the way of commerce ie nimle eaey by the harlwes 
OM the vost Thus Plute and Apollo have prepared the land 
for that diversity of product avd industry which gives natlonal 
Independence and have provided a commercial faeilite whieh 
joins us to the brotherhood of mations, 


GEOGRAPHIC DEVELOPMENT OF THE DISTRICT OF 
COLUMBIA 


By Wd MeGerr 


The District of Columbia ter on the boundary between two 
great natural qlistrivts or provinces, the Piedmont platenu und 
the Coastal plain, 

The Piedmont province i¢ a low plateau composed of ancient 
crystalline rovks, extending westward to the Blue Ridge and 
alretching far northeastward, and southenstward, This platen 
i¢ trenched by Potomac and ther rivers and thelr (riluturies, 
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anid its surface has eon curved into hilland vale, broad divide 
and narrow valley, by the action of rinning water. During the 
aged past itwas a high platen or meountiin rouge, which was 
first canvoned aid afterward carried away by the Potomar and 
néleblioring rivers of dastern United States: 

The Coastal provinke is a browd lowland mmole ap of seidi- 
mentury formations, Ttextendetrom the capital te the coast, 
aid thence ae shuilow sea-bottom for over o lomidnd miles into: 
the Atinutic, ending in astecp slope toward the ocean-lepths ; 
aud itatretehes tiorthward to New York ancl southward te the 
Hmite of the continent, Thus the Constal plain is about half 
land and half sen-buttom., ‘Through the land portion broad 
estuaries guia, bearing the walters of Potonine and other rivers to 
tha sew: andl in the bottoms of the estudio nod id the een-lot- 
ton beyond, curtain channels have been revealed by soundings. 

The history af the development of the region may be rend from 
the latd-forme of the two provinces, and from the sedimentary 
formations or dopumits of the Coastal plain. 


HEPUSITIONE 


The student of Reopripiie developtimit tultes note of (1) pru- 
qemsarageniies and (2) products. The elief agency concerned 
iit midleliaye ilils region ix wold, ana the chiel jroctesmes mre (or) 
erosion. wid (6) transportation by rain water, toyether with 
(c) deposition of the triunsperted material in slack waters or in 
more conerut-terrs, degrdation aod subsayoent oggrocation, 

When a ownsidernbleares of carth-crost Meee in such manner 
as to troovform smooth sea-bottom te dry land, certain changer 
are wrought on the eurhiee: When the tite Gill, i part of the 
water fies Jong on the level surtace and forms marshes, bot here 
atid there rivulets form and flow dawn the gentle slopes toward 
the #eas the cividlets eut rille al, as the waters puther strength 
with tricrunsucl voline, dig gullied; eventually the rilla wuite in 
dtreuilets and brooks, and thio gullbes “expand Dito marines ad 
valleys; and in time Streisand rivers are formed each lowing 
in a yorge or valley Of ite own making. In this way the suninee 
of the uplifted sea-bottom is carved into yalley-systems, and the 
forme of the valleys determine the forms-of the hills and divides 
lry whith they are lwoninded, It is 10 thts war that the lands of 
the earth are seulptured; atic the sculpture of running water 
produces a characteristic tupography. 
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The #arth-matier cent out of the rille, gullies, mvines, wind ¢al- 
levs ia traneported be the roniing water into the adjacent Inke 
or sen, where it is dropped, awept here and there by the waves, 
and eventually lui, inte shoots of sediment, or formations, So 
long es land and-sea maintain their relative position, the sedi- 
ments are noonmulated continuously and constitute. w single 
formation; bubif the oarth-cratt rises or sinks, the fortnation 
changes: UF the earth-crast rises, the ocean withdraws and een 
button) is converted into Lund to be sculptored inte land-forns 
iit sinks, the tein odvatices and sediments ure laid down over 
the Intd-forne seul ptored by the raining waters, ond ait tec 
formity id gerd, 

Thee it recions like the Codstal province there are two ini- 
portant classes of products, (1) land-fonma, and (4) formations; 
ad the anqenformitios soparating the formations are old land- 
surinces,: 

The development of the region is recorded in land-forme, forma- 
tions, and uneotifarmitie: producal in this war. 


YH LASTR FORE 


Above the month of Hoek crook, Potomac river flowe-in a 
steep bluffed goree cut sharply it the Piedmont plateau; Rook 
treek, too, acvupies nc narrow atl rupgwedl willey cut in a pliin— 
4 plain 4) delinite thatthe eye catelies its continuity and fuils 
to note the valley dave Whee near ite brink, The leseutr trl 
tori of the Potomse aml of Reek creek dlow in harrower val- 
lovs, gurees, atid ravines, each proportionate to the length anid 
sirditivth of ite #treani. ‘Thos the western part of the district is 
Aland of sharpeecut gorges and pavines, with rugued lille lo- 
tween; while toward the main divides the watenrave diminish 
in depth and the anrfiee becomes a gently undulating plateau. 
And itis evident that each channel, great and small, was carved! 
b¥ the creat or small atreati mow occupying it; i ie evidert, 
too, that the cliainels are deep becnuee thie part of the line 
tiands Wigh above the level of tide; and after a litth study of 
thie steepness Of the villey-sides, it ie evident alow that the pariod 
of vallevsrutting was not very ling—for the step slope is a sign 
of rapid strean-work. . 

Below Rock ereek, Potomac river expands in aw tidal extuary 
flanked iy modertely steep Lhoiis and fined with alluvium or 
rivera, Anacostia river occupies a similar but smaller 
trough, relatively broad and shallow ne that of the Potomac; 


nal 
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nd ft leis se ton tnoderutely uniform plain in which the 
trough & exeavated, The lesser tribitaries are estuaries toward 
their months, but flow it steeysdided gorges anil ravines tiuch 
hike those of thy Miedimont toward their sources; while the di- 
Vilo# are broad, tat plainein whieh the drminage systems are 
inperfeetiy developed. ‘Thus the exstern portion of the district 
ia p land of steep: ‘Klaffed tidal estunries, narrowing alpore inte 
gorges andl moyines, with il<drained expanses between, The 
history Tecorlal in these liand-fornmia isa little more complex 
than thst recorded in the Piedment: Shoew the vullewa are pre 
portionate in sige to their streams, it is evident that all were cut 
by the slraing now oocupving them: sinee the head-water 
rovines do not cnite In the briwd divide-plains, and sitor the 
slopes cre stent, Ht ls oriddont that the land bas sot stood abare 
Lhe ocean long enone to permit the dninive-syatenis to extend 
thommelves over the entire surinee: sand since the larger valloys 
are coco yield hy tidewater and lined with alluviuen it ioevidient 
thet the land formerly stood higher than now, ond has singe 
subsided so far as to permit ocean-water to drown the larger 
riviriutvallevye So the land fortna of the divtriet tell of cortain 
Ageticns dnd mavens conceal in the develiypiment of tile 
listrint. 





THK TOMSATIONS 


Washington is located init triangular amphitheater opening 
southwarl through its southern angle. This amphitheater ia 
lined with a pectin depoaitnat found over the higher Taninid- 
ime hilla; it is composed of brown loam or choy mixed with 
said, gravel, aol bowlldera. This is the Colunhin fornintion. 
Tt ie vendirally conrser Telow and finer ilove, the upper portion 
being waed of brick-clay yan in genoral it is coarser toward 
the gateway in the wall of the amphitheater tirongh whieh the 
Potomac enters in the western part of theory, and fier iy Ve 
sister od southern portions of the amphitheater, On com- 
paring-this deposit with the alluviwin dredged out of the river 
otter: there is found 46 elose sinoilarity ae te warrint the con- 
lusion that both were produced by the anne ageney—that just 
ne the river isilepositing the alluvitim at the present time, asp 
chilly during the sprinu fresheta, so the Colurubin fonnation 
wae deposited Ly the river during the freshete of postages. This 
cureclusion involves tho supepronition that during the Columbia 
period the lond atoud lower than now, su that the Potorune eatu- 
ary cocmpied the ontire amphitheater, Comparison of the allu- 
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Vin with the Colunabia ihepacrsite revoals certain minordifferoners 
in the depesits, notubly a larger proportion af brown loam and 
A Inte? Himber nl size of howllers in the aocient ones and 
these diferetices stgpest that during the Columb perind the 
climate was colder than now, the buwlderbearing ide-flous larver, 
and the thaw freshets more destractive ta soi) than at prevent. 
These features suffice to correlate the Columbia fuiinnation with 
the glacial dupositeof northern United States. Thue the Column 
Lin formation recnnds definitely a period during which the land 
stood lower than now and the sex encroached farther:and when 
the climate wus colder than now, Dvtatled study of the formea- 
hon indicutes that there were tye, epocks of depression of the 
linind, seporibted by a etawe af elewatiun, the submengoncn during 
theearllor period Lelie nie) ihegrentor. ‘The earlier Columbian 
deposits are fond ver the lower hills and uplands flanking the 
Washington amphitheater tp to S00 feet above tide: the liter 
Columbine qeret] es apital hill nud othet portions of the annphi- 
theater up -to-ateut 100 foot above tile. 

The distribution of the Columbia deposits is suching te fil 
Cite that the great estuaries of Potomac and Atinenstia rivers 
and the narrower rock-honnd gorge of the Potomac from Great 
Falla te ite eclirede were carved owt in nearly their present forni 
before the Colmmbia period: thus these. Teal seographic feat: 
ures recor a pre-Columbian period during which the land stood 
far above ite present level so that the ovean retreated far beyond 
tine presorit shoreline, probally Lo thee Peek atiliiirine serps 
LO miles olf shore. This prio Whe Cte af erent Hi preorbouta ce 
in the derelopanett of the istrict, thictgh it lina only recently 
heen defined! through recornition of principles diseoversd durite 
researches in the district, At that time the entice Constul yilain 
was land, so far elevated that rivers and trooks flawed swiftly 
aeroad ik and down its slopes, prodmeing charaeteriatiy land- 
acl ptite—s surtiee now represented in one af the strongest 
uncontorinitive in the Coastal plain. 


On some of the highest hills hounding the Washington aii 
phitheater there is found a depaesit of red olay andl well-rounded 
pebbles: of quarts and quarkite somoewlint resetubling the Co- 
lumbin, but differing in that the pobbler are harder and mde 
worn. and in that the deposit is more uniform and hamagenvous | 
thin-ia the Lafivette larmation, Wutorops of the Lavtay etter ore 
fond on Good Hope hill, in the uplands about Saldiers’ Home: 

ee 
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and on the hile toward Tenly +: and most of the broad divides 
between the head-water tuvines in the onstern part of the dts 
tret und still further eastward are floored with the depopit. 
The structure of the doposxit indicates that i} wae arranged by, 
wares nid currents along the shore of a shallow ocean, atreteli- 
ing far northward and southward ; and ite anifermity indlicatins 
that the deep valleys of the modern estuaries did not exist ane 
that it was laid down on smooth sen- bottom, « former aniath 
land-aurtace, before the post-Lafayette period of high level, Tt 
is cormmpomaed of materials which wre either decomposed and this 
dezraded chemically (the brown loam), or uf great cheniic ob- 


aluracy (the quarts and quartzite); and the ditnplest éxylami- 


tion of its comporition ia that its minteriils were vathered by 
swiltly flowhig stromans over o. lind which had tong Teen sub- 
jected, to the action of chomical rather than mechanical agen- 
ele —7. ¢. lund Lvitg low fora long period so that runting water 
was alugeisi and impotent, while-desomposition of the racks 
ind soils wenl on apace, 

So the Lafayette formation tells of a tinie when the lind wees 
low, so low that the Atlantic etieroachmd Insend the longitude 
of Washington; it tells, too, of a seaward tilting of the Piedmont 
whereby the etreaths wore made awifter than before, #0 as to 
tear up neiduary soils and ancient quarts ledges. “Tho dis 
tribution of the Lafayette indlientes thnt it was originally a con 
tinuous moriiie stretching from the Piedtiaonwt far seaward ard 
northward and southward throughout the Constal plain; feat 
that during the #ubsequent period of high level it was entirely 
cnt away slorig the larger and many of the amaller dtreains 8 
that it ia now represented only by a series of remnant: on thie 
higher-divices. 

Thus, the Lafayette formation is a definite reoord of n great 
subsidence nnd eeaward tilting of the lund; amd at the some 
time it pocords a prrevitilie geowraphice condition during which 
ita materials were prepara! by chemie provesees, “nd co silvia 
qpmetit seiuinaphic condition during which mest of ites volute 
wus carried away by running waters. 
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The margin of the Piedmont platewn reaching the district iia 
aland of fairly samouth contour, albeit trenched by gorges and 
ravines and its roeks yield red clave anid quarts Tragments on 
decompositivn; and those conditiuns ore in secord with the 
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‘evidence of the Lafavette formation. Thus. the perio of the 
shaping of the plat may be correlate with the period closed 
bey the deposition of the formation. 

The great gorges of the Potoriac and Anaenatin sind of Rack 
oredk and other tributaries tell of m period when the land «tond 
high above its present level: aod this i¢ in aceond with the 

degradation of the greater part of the Lafayette, and permits 
correlation of the lind-forms in the two provinves. 

The lining of the Washington amphitheater with Columbia 
deposits records a period when the lind stood low and when the 
climate was cold, anid this gives «date for the vorrelation af 
local geologit history with general weologiv history. 

Thus the land: forms and the formations, when courefinl |y atuddicad 
andl interpreted, yield a recerd of the ilevelopment of the District 
during the ages; Tho streams lowed down to the stn, the waves 
rolled alosg the shores, sediment was gathered here and de 
posited there, the earth-oryet niternately, heaved and annk: na 
tine passed vallevs were born and hille were fashioned. and the 
fee ol the land was transformed again and again; each new 
geagraphy was wrought from the old, and each can be restored 
in wifi or fit picture fren the stuily col bill waned rock - anil each 
sluge in eVoOlotion was an important episode in the euermpliie 
devolopmont of the Distriet of Columbia 


THE HISTORICAL DEVELOPMENT OF THE NATIONAL 
CAPITAL 


By Manes Basic © 


Atmong all the great eapitule of the world) the capital of the 
United States stnnds out unique. In ite origin, development, 
and governinent, Washington has no counterpart. There is but 
one Washington. That the National Capital is unlike other 
cities inthe United States is matter of OuMOt Observativn and. 
remark. te wire; nphalt-corered avenues, ite shaded straats, 
its parks; and pubtic statues—theey outward shows ustally first 
irtest attention and excite comment; The ‘roominess of the 
atriets anid the Idisurely air of those who wee them are also often 

* ite Mares Halver, of tiie UL A Geologie! Survey, was ine of the ferndire anid ite: 


ese Meader def Boe bel rieitdin A betorriil Sete al he iw lites af ite Peta 
tan Cenuittee —Bm 
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remarked on by visiting strangers, The smoothie wd spa- 

clonsness of the highwars sce te bea perpetual soins Of ale 
light, while the want of commercial ustle and rush and turmoil 
itt the strects is to minny a visitor vieible eviden of the lutiness 
and indifference enyendered by the publle servier. Whether 
this judement be wise or otherwise, it ie not for these judge 
tiidetermine: yet we know that though first pressions wre 
prone to lost, it is not becuase of their accuracy ; anc from jurlg- 
nents we often learn more of the quality of the judge than of 
that concerning whieh he pronounces judgment. 

Most of our large cities are given over to manufactures ant, 
commerce. ‘The energy of the cttinens is given to making thirties, 
to transporting thotn, to buying and to selling. Busines activ 
ity and prosperity, to the ceident of such cities, means crowded 
and notes stredts, Hiled with endless streams of men, women, and 
traffic, homes, trolley cnr, cobblestones, palieomen, street fukira, 
hiv wagons, litthe wagons, automobiles, with fake oxtras of vel- 
low journals shouted above all the din. To those whoew lives 
are Kpent th sue surroundings, Washington seeme doll and 
aaa piled. 

Washington is wow nearly a century old, it having been first 
eveupied othe seat of gevernment in 1508, Tt wason dune 5 
of thateyeur that the public offices were first opened, ane on No- 
yer ber #9 following that Congress forthe first tow met in Wrehe- 
inten. 

At the clone of the Revolution, when Congress was in seaqion 
in Philadelphia, iy will be remembered sone of the unpiid sul- 
hits grew impathintat the delay in settling ther account To 
hasten o settlernent and stiinitilnte whit they dewtied a ilawi- 
ling and lagily deliberitive Congress: to prompt action, Unies 
goldiors made throteniny demonstmtion about the old State 
hous where Congress was thet jo session. 

Just as the present war with Spain has suddenly and pro- 
fwundly affected the thinking, the outlook, and the points of 
view of all who think, ao this little demonstration to hasten the 
payment of money die tiueht Congress, the apt pupil, a lessen 
which the achers mutinoos soldiery neither kiiew nor dreanied 
of. Our forefathers had chifed woder the presence and support 
of an army miintained agninat the citizens at the otst of the ¢it- 
vend wand in the interest of the sonnel tl, Wher their owt tit 
iven soldiery grow mutinous, anew view suddenly appeared and 
With it a new danger, Chat of this new view and from this real 


THE NATIONAL CAPITAL o5 


or supposed mene cane the decisiouw, thoughtfally tiud reo 
lntely taken, that the seat of government of the Uvited States 
mitet he where only thove United States have oxelusive jurialic- 
tiun and control. ‘This new crested State, this then small ear 
in the galaxy of nations, was designed to. be and its founders 
bulieved it was te hequtie a grent nation, So believing, they 
deliberated, and cotertuined that it should have a pertoanernt 
home of tte own, where its laws could he made, interpreter, and 
mecichitod without improper interferences or intownce ofsny kind 
Or fro nov source, The eonelision War td select a tract and 
bold a permaient hotne as the seat of powernment Most cap 
italy have been established or have grown up in towns oF eltie 
alrowly exiating. Not-so the city of Washitizton. Whe, in 
April, 1780), President W Ashington first entered upon his high 
offtire, there was no city of Washington: Yet there was to be a 

Finlerul City. " The Constitution, framed and signeil jn 1787, 

alias that © Higrets tight “exercise exclusive legislation 
- over such District (not exceerting ten Miles square} ae 

rainy by Cesion of partioular States and Aceep tands of Congress, 

become the Sento! the Government of the United Stuytes.” 

Vider this authority Congress, bv a low enacted on January 
16, 1700, and arnended J uly J6 following, selected the presait 
locality on the hanks of the Potomue: 

Down to 25 yeard azo there was tulk from time to thie of 
moving the eopitnl to a mere central locntion, The disetssers 
rarely or never, however, gave evidence of nn ¥ acqualntance 
with the labor involved or the traditiona of the COED ON Lae 
whieh result! if the selection of the present site. Whoever 


will take the trouble to learn whit it evdt to co this wil] lee 
dither a very bald or a very foolish man to hope or expect that 


a romoval of the capital is powsdlle. 


The original grint by Virgiuia ond Maryland, accepted by 


Congress in ITH) a4 the pertinheok gent of Government, mon 
eth of a tract of 100 square tiles, lying on both sides uf the 
Potomac river, Under the direction of three Commissionors, 
appointed by Washington, thie track was surveyed by Major 
Andrew Miicattind7at. The boundary was traversed, chained: 
decennial of tithherand a topographic nap prepared of the 
100 square miles comprised within: these boundary lines; As 
the survey approached sompletion in the antinn of 178), KIie 
oott asked the Commissioners for the tith: or naine to goon the 
map; whereupon the Conimissioners formally passed on the 
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matter. ‘They answered, “The City of Washington, in the Ter- 
ritory of Columbia.” Thue the City of Washington.” ns vot an 
airy nothing, but with o local habitation in’ the * Territory of 
‘Caluilin," now received a name, This was In ITO. Yer it 
took time td get the names inte ose. The imaginary city con- 
tinted to be refurred to chiefly oa jost under the old deserip- 
tive plirase, Mrderal City: When in [792 the boundary monu- 
ments were sot along the Muryland part of the District boundary 
line the worl Maryland was cut upon that side of each stone 
which faced Maryland, but upon the side which fared what we 
now call the District of Columbia the word Colunibin does not 
appear. Unetead of it thete appears in clear, large, and desp-cut 
letters the reoride “ Fartalisiinid af the United States," Obviously 
this faet, ther than a nate, Was ippermcstin the minds of the 
Commissioners in 1701. And this fact ia still omique in the hin 
tory of all capitals, Congress lewislates for the Tiatriet of Co 
lumbia nheolutely, and thi we have for the national capital this 
ohriows anomaly. It islegisiated for, taxed, managed, controlled, 

and gaverned by the united voices of all the: votoré af the 0 tufted 
Stotesuxcept ite awn, The cititens of Washingten jteelf wire the 
only ones in the Tiniten! Stated who are ly law deprived of all 
voice as tothe management of control of Washington affairs, 
And what seemea stranger still, thee strange Washingtonians dre 
well content with this hard tnte,and would, it is lolloved, refive 
to change it even lf they had the power. 

Washingtoe, it tinst be resedibervd, differs from other ciies 
bieeniise it wee intended tu te cdifferent, Ite site, when ehoiee 
wie meade, is described as a wilderness, and for more than balf 
a century did not cease to be ridiewled as such; and the plan 
of the city was completely drawn out on paper and marke! out 
on the ground before any boildings appennnd—just as happens 
with modert boom towns, but with this difference: In the boon 
town the real wetate speculation isthe main motive; ju the found- 
ing of the nation’s capital it was only an incident, and a1 inc 
dent which Jefferson strove to minimise by lotting out either 
none of misleading information ns to plans for public wildtings 
and “opproptintions,” as theta reserved for the general govern: 
mati were called, 

The plan for the city was drawn up by » French engineer, 
Major Pierre Charles L’ Enfant, and his plans were dowlitless ox- 
amined, criticised, and approved by Washington. is original 
manisoript map, now faded and worn, isin the War Departinent 
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in the eustedy of the Chief of Enginoors, Some ten years ago this 
now precious manuscript woe token to the Vorst Survey office, 
whore it was carefully traced, nhotolithogmphed, anid published. 
Copies of it are (or were) obtainable at the Coss Survey officer. 
Thi tmp may be said to represent Washington in embry th, 
Great praise is ‘duc to the proud L' Enfant for the part he took in 
designing the city; but his geal, his pride, and his Lm petnosity 
aven brought a roptares his services were dispensed with; the 
pay tenderod hin was <purned a4 inworthy of him. His 'temains 
ht inn nicked grave in private cronies in the northewitern 
suburha of the city. The relative orndit due to 1Enfint and to 
Elliontt for the part tuken by each in desizning and. laying ont 
the city is stl a mooted question, and the cisagreement as to 
this isdoobtless the reason why to this day no emitable public 
recognition of their services has ever heen male, 

The interval between 1721 mud 150) was spurt in erecting pub 
lie buildines—* the President's House,” “ the Congress Henyae,” 
and others. In Ps00 the government reconls were all Lrouwght 
over from Philwdelphin, On June 15 the public offices wire 
first openeil, Tht June 16, 1000, will be o suitable day for a 
pulilie holidayin Washington for conmmeémoration ini) retro 
apect Mon still live in Washington witase fathers aurved the 
United State in Philadel phinand who followed that littie haweh 
of reqards—the entire archives of the KRepublic—to the imagin- 
ary city ig the real wilderness on the Potomac, nearly nw centory 


Asecdtiti ty the eens of F300, the “inhabitant of the city 
af Washington nambered 3210 s00l8" Down to SSO ar lntor 
Washioston continued ta ben erent straggling village. Tt grhw, 
butitetewslowly. The foreririt anbasader whose paiement 
brouvhit hitw to Washimeton was protie tu feel that he was ban. 
ished. No pavements, no water supply save fron purnps in 
wolla scattered here and there, no soworage eysteuni. Ho stryet 
mr, few schools and poor, and distonmes ” magnificently grew.” 
Lndeed, Washington's greatness-still existed chiefly in the imag: 
ination of its projectors. No manuf{aetorea brought workmen 
here; it was fot a commorciil cetiter, Dndeed, it might he 
likened! ta a erent stravgling college town, where all life te de 
rived either at firator second hand from the college. So here 
there grow up about the government offices hoarding-houses for 
the transients and shopkeepers to supply the boardiny-houses. 

The war of 1512 had mimude little impress on the enpital, The 
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Hritidh troupe occupied the city for a few hours in August, 1514, 
hurne! the White Hones, set fire to the Capitol, and retired. 
Hut the civil war, 1801-1805, had a very different effet and 
made wn lnsting impress, Washinuton for four req was one 
creat militnry camp ond hospital A cordon of oorthwork= 
Hany tiles in extiit surrounded the city, Bliendnte were 
overywhere, wid the passing of endless trains of bronzed veter- 


ane, of sick onl wooded, of artillery, of supplies, was too com 


hon a aiglit toationct other notice or comment ‘Inte this ean 
thero cane by milrond one evening Mrs Jolin Ward Ilowe. 
Longabominating slavery, she saw in all this stern turmoil the 
fruition of the alolitionixte’ hope, atid that out of this war was. 


to tere freedom for black and white alike. From the ear 


wintows could be seen the eamp-tires stretching niles away, 
Afier making a rouiad of visite to tarious carpe, the following 


das she returned to her hotel, her heart all on Gre, and there 


wrote that immortal Battle vin of the Republic, berinning— 


Ming eves lave eon the glory of the coming of the Tard, 
He is trnnpling ont the vintage where the empes of whith are atonal, 


Rocalling the ciren nistunors under which the lines were penned, 
we tan the better understand auch a line ay thik: 


Thave seen Him In the wateh-free of a honbred circling eumnpe, 


But. the war ended at last. Daring it even Pennsylvania 
aventie, aatroet now as widely and a favorably known as any 
im thes walle wre at tines a veritable nivd-hole, wherein artil- 
jury atid wagon trains stinetimies tall The “ White lot” 
and tlie Manimentyrdnnda ” coded to be msed for sInughtorite 
datile for the wroiy; the (reat mole-driwn wagons no longer 
weit daly to the Capitol for the tone of bread boked in the lithe 
rece under its west ateps: the churches no longer housed the 
Wer amangled nol diseasstricken, and the war sears about the 
city began quickly te heal, The utsightliness.of the half-fin- 
ished dome of the Capitol failed with its eapleation. "The truck 
af neglected undergrowth and wild woods, with ite surrounding 
dilapidated picket fincee, wae transforma! inte the park whieh 
now faces the east front al the Cupitel, The Washlugtan mon 
ument, Which all during avd for years after the war stodd n= nn 
unsightly stump surmounted by woidlen scaffolding, grew-to a 
stately shaft, thing of beauty, and the débris and litter whitch 
for twenty yoare or more had cumbered the ground at ifs hase 
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at lost vanished, ‘The old system of echools gave way to the new 
aod in IS76 Washington forthe first time hada high school Its 
Baptist college, now Columbian University with 1000 students, 
dates front 1821, while the Jesuit college in Georgetown i yet 
older. 

The unique charucter of Washington amd of ite attractions 
steadily grows. Litthe by litth: with passing years mep ane 
Worn a0 eipvomestanced that Uiey may live where they will 
aclect Washington fora home. ‘The opportunities it affords for 
much of oll that mukes life attrictive have been well expressed 
by one who has come to abide here: * Four years in Washing- 
ton to one who will take what may be had for the taking, 
nmitieh less the asking, if equivalent ton collewe education.” 


(GEOGRAPHIC WORK OF THE GENERAL GOVERNMENT 


By Henry Gaxserr, 
Crited Sutea Gealogien! Surrey 


The United States is engaged, through the sgency of s num- 
ber of bureaus nd departments, in extensive geographic work, 
both within ite own borders und in various parts of the world, 
The results of this work are embodied in maps, charts, and re- 
ports, whith furnish a vast amount of information; tideed, 
these form the principal original sourte of information regard- 
ing the geagraphy of the United States inal thy aspucts—tapo- 
graphs, obbneiatho, preclageie, biclorte, aud industrial. Many of 
there roports and mips ono furnished free, while others are, 
under the lnw, to be obtaindd only hy purrehisw. 

The following we the principal luresus and departments 
Which tire ongagod in geographic work : 

Comat aul Genletle Survey. 

Hydinograpliic Chien, U.S. Navy. 

Engineer Corps, U.S. Army, 

ae] erlisal Sarva, 

Genera) Land Offer. 

Weather Borean, Biological Surves aiid other divisions of the The 
partment of Agriculture. 

Smithsonian Lretitetion and itealepen lence 

Fiala, (vornenni bend ct, 

Licht-houwse Bane 

Linea of Anmericng Reprablics 

Intensentinental Hallway Coen lesion, 
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FHOLOUAL Savy 


The Geological Survey is charred by law with the examjns- 
tion of the geological strocture, the mineral resotroes, and with 
the classification of the public lands of the United States, It 
wie organized in S79, wpon the discontinuance of the Hayden, 
Wheeler, and Powell surveys of the Rocky Mountain regi, 

As the suecesafal prosecntion of the work confided jo it re- 
quired the poression of accumte topogmphic maps, the propa- 
ration of such tape wus commenced in (882, and a large pro 
portion of the appropriations fur the Survey have been devoted 
to this work. 

The work of the Surrey, a4 at present organized, is as follows: 

The preparation of topograptiic tmp. 

The prepanition of penlogie rips. 

The tochnion) and-stutisticonl «tudy of mineral resurrect. 

The study of the water neuro of the arid melon: 

The examination of the foreta of thie weat. 

Chemistry and pulecntotogy as aecueoriek to the gedloirgie werk, 


The Geologival Survov began, in 1882, the eonatrnction ofa 
topogmphie maj of the country. The work bas now been in 
progress 10 rears and about 660,000 aquire inflee hive been 
tapped, The areas shown on these TAPS are scatbered) widely 
over the country, wal represent o great variety of topographic 
features, and the mapsheets can be ned to iustente topographic 
forme. Thesemupe differinseale. Someof thom areon theseale 
1: 62500, which js very Heatly one mile tooneinch, Another 
woaile ix 1: 195,000, which ia very nearly two miles to one inch, 
and a third sale i 1: 250,000, of nearly four miles to one neh. 

Miwa —For convenienes this map ia pulilished in sheets of 
hearly uniforin «ize, the portion of the sheet covered bey thie nnaaye- 
prog being usually 17) inches m height, with a breadth ranging, 
noeording to latitude, from 12) to ibinehe. Enolishest on the 
scale 1; 20,000) includes what is commonly called a" square 
degree,” un aren one degree in extent in each dimension (for ine 
stance, latitude 40° to 41° und longitude WP to 11°). Aceheot 
on the seale 1: 125,000, which is of approxinmtely thesamo size, 
inclurles « tract of country 40" in latitnde by O0'in longitude, or 
one-fourth of a syunre degree, and «a sheet on the largest scale, 
1: 62.500, includes anared 13 in latitude hy 4 in longitude, or 
one-dixtewnth of a square degree. 

Comteite—This inp shows feature: which, for convenience, 
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may be classed in three groups, Viz: water features, including 
the sea, lakes, ponds, rivers and other titural streams, and canals 
and irrigation ditches ; lund features, including mountains, hills, 
and valleys; and cultural features, or the works of man, éach os 
hows nivel cities, clinds, ruilroids, boundnries, arid panes. 

Witer features—All water features oto shown in blue, the 
stunller streams ahd eonals in full blue lines; and the larger 
strewn, Inked, and theses by wary bine lining. Certainsirenme, 
however, flow only o part of the year, boing (ry at other times, 
and o streams are shown not hy full lines, tat by dotted blue 
lines; Freeh-water marshes and swampe are chown by broken 
horizontal lining, Interapersed with tufts of blue. Salt-water 
marshes are shown simply by horizontal blae lining. 

Cuftiore,—The works of man an ahowt on the map in black, 
in which eolor also ds printed the lettering. They ore enunier- 
ated and the characters uaed to represunt them ure given ia what 
ie dalled the leeend at the side.of the map. 

Land footirea—Tho litid features; commonly called the relief, 
include all the variations of thesurface, the alternation of monn- 
tuits and valley, platesn and canyon, bill and plain, These 
features arn represunited by menne of contour lines, ot lines of 
ejual elevation above the level of the sen, The line of ses-inast 
itaelf is a contour line—the line at zeroelevation. The contour 
line at, eay, 20) fect above sen-level is the fine whieh would be the 
aen-cunst, if these were to rise or the land te sink 2 feet, Stich 
tine would run back op the valleys and farward around the 
points of hills andapure Ou a pentle slope this 20-hhot conta 
line would be the from the present sen-level. while on a-steep 
alope it would by vory close to it, Su asuoesssion of these eon 
tour lines, one above another, with equal vertical spaces between 
them, would, if they-were far apart on the map, indicate a gentle 
slope: if they wore close together, n stoop slope; and if they 
were ran inte o 4ingle line, as if they wero on top af ane a 
other, they would indicate a cliff. ‘The comtour lines of any 
region, wher ropresiniten! Crh ih THINGS, show ube elevation of Any 
partof the map above the sea, ‘They also show the slopes of 
the ground and the farms of the mountains, hills, and vellers ; 
in short, of all the relief features. These contour lines are 
printed in brows. 

The geological work proper of the Survey consists in a study 
of the tock formations and in the mapping of their extent and 
form. The results are polished in annual reports, in mond 
graphs, and in geological folivs. 


— 
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The Division of Hydrography in the Geological Survey has in 
charge the examination of the water resource: of the United 
States, both above and under wround. Measurements aro ronal 
of the amount of water dischunred by vurions river in different 
parts of the United States, and from the facts thos obtained 
Cmnputations are had of the daily flow, thus giving the Muete 
dione through periods of seasonaand years. At the same time, 
a careftl «tidy i+ curried on in certain localities of the geologic 
striintire with especial reference to the ability of the rocks to 
receive nid transmit weiter, and, where jirncticable, maps are 
prepared showing the depth of the principal water butring strata, 
a0 that it ie possible for any persion to form a fairly definite jdea 
i to tha prota ality of abtaiii rg supplies for various purpeses, 
The eeonomic bearing of information of thid character js readily 
Fotoguiged when considerstion ia had of questions of develop. 
meat of water-power, the supplying of cities or country hones 
with water, or the extension of agriculture through. irrigation. 
In the west, where the farmer ayust apply water artificially be- 
fore a crop can be mised, it is obvious that the supply must be 
dscertained before a great extension of tilled land can be possi+ 
ble We know that the umount of water available in the arid 
revlon is fir loss than the demands made upon it; ey minch so 
Hit it tiy beat that oll Inod value depends upon the water 
‘supply. The United States, being the great landowner, has 
infore tthe problei of the reeluiiation of this vast extent of 
fertile country, and each citizen, as puart owner, sd oedema 
seqing that the larnvest mae leomade of the water, 

The Foret Division ts engaged in making an examination of 
the forest naervesin the west, witha view to learning the amomut 
of thinker contacted therein, the distribution of species, the oon 
ditionseferowth and a large group of facte esential forthe proper 
muinagenient of thas: rexerves, It ie ongawed further in the col- 
lection of statistios for standing timber thrangghout the west. 

The first report of this division will Appear aso part ol tin 
Antiual Report of the Survey for the past vear, and will be ac- 
companiod by a portfolio of mapa, 

The Division of Statistion collects the sintistiea of production 
of metuls and minors and publishes the resulta in an abil 
report, 

The pithlieations of the Survey consist of atlas shoots noc other 
miupd, geolosdcal folios, anniinl reports, lilleting; and mona 
wraps. The atlus eheete are sald individually at five conta, or 
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fwodollars perhundred, “Other mips are soldat different pricus, 
Hepending upon theirsiza. The anmunl reports are free to aypll- 
tants. The monographs and bulletins are, under thy law, sold 
it ceriain stitod prices 


EMITISONIAN TRETITUTION AND [TS DEPRNDENCTES 


The Smithsonian Institution was eranted im 1846, under the 
provision ats lequirt hy Jnties Smithson, and has since been 
maintiined by use of the interés} on the sun originally be 
querthed tind the various sdditiwns made subsequently. Ae- 
worihingly the work of the Institution l« not conducted woler the 
wusplers of the government, Ciough the fund da aciiietistered 
livin regency appointed by the government, dnd different lites 
of geivntifie work undertaken by the governimént have bon from 
time to tine conducted ander the direction of the [rstitution. 

During it earlier years the Smithsonian Institution give 
much pttention to the enoourngement of geographic work nid 
began a series of meteorologic observations now continued in 
the Weather Bureau. It also promoted geologic work and 
tide in the establishment of the Federal Geological Suryers, 
Throughout it has been the policy of tha Lostitution te initiate 
lines of sehentific work af public Impaorkince, to miintain then 
Witil their diaportniece came) to be revognized, and then te trai 
for them to the general government. In carrying out this polier 
the Tinstitition bins contributed ii lure meaeure to the dew elipie 
meitof the scientific iaetitutions of the National Capital. © 

There are now three federal tures conneeted with the 
Smithaonian Enatituiion, hut maintained ly federal appropri- 
utiune, vig, the Uoiled States National Museum, the National 
Zoological Park. and the Bureau of American Ethnology, The 
National Musoini issties at antival repert ani) other publica 
tions relating to its work and the collections made and displavail, 
while the superintendent of the Zoological Park ibsuesan annual 
report in cdnnection with that of the Instituilon. No surveys 
orextensive field researches are made by these bureaus, 

The Bureau of Ainerican Ethnology is engaged lin resepmehes 
roluting Lo the Amerie Dndinns, ite opdrations extending iver 
the United States arid other Anmertean territory, ata the wdistri- 
bution of the aborigines Weing mapped from time te time, Lt 
igsnes annial poporta, which are well illustrated and con:mently 
nocom panied by minpes; they ure distributed chivtily br Congress, 
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THE UENEUS 


The Censna Offies iz bem porary ormaniztion ereated for the 
purpose of taking the decenninl eeieus: The consis obtains stu- 
tistics fipenridinge poptilation, including age, <ex, race, nativity, 
Hid, in the ease of tutive-horn, the ainte of birth and the oeon- 
potions of the pouple: it obtaing statistics of illiteracy and odu- 
antion, of mortality, of the insane, deaf, domt, and blind, aod 
other social statistics ; it ohtains statistics of industries, includ: 
ing, under the head of agriculture the namber, size, and value 
of farms, the amount of enltivated land, the magnitude of all 
principal crops, siiount of Hive stock, ete,; under the head of 
manifotire the number of each kind of establishments, with 
their capital, material used, pnstoet, and employes; under the 
head of mining it obtains statistics of the number of mines and 


ther eharieter and product: ander the head of transportation 


It obtains statistios concerning the aponctions of mileouds (inelud- 


‘ing street railroads}, cinaleand navigation, comstwise and wi our 


lakes and rivers. The resolteare poblishod ina series of quarto 
volumes; and are simimarized ino compendium andin an ab. 
stract. They are farther simmarized, mainly in pietorial form, 
in a stativtien! atlis, All these publications can be obtained 
on application to the Secretary af the Interior, 


FV ORR APTS cer ioe 


Thid ia a branch of the Navy Department and tin chink of 
anéval officer, known wa the hwdrowrapher. The finvtion of 
this offine-is to prepare from the best ofniinble sources and to 
publish charts of foreign cosets for the use of our navy and the 
merchant manne. | 

Hevides this work, the office ia engaged in a study of torres 
tri) inagnetisn and ite distribution over the eurth, as an sid to 
the navigator, and in the study of murine meteorology ane 
Swi clirhntiia, 

The gave bane charted preat extents of coust of barbarans na- 
Hons, and the coulis howe ben published by this office,  [t huis 
tleo toade valiablo contributions ta our knowledge of the sen 
hettom, particularly in the Gulf of Mexioo and Caribloan sen, 
by deep-sea sonndings, 

The charts published by this office are sold at prices differing 


with the sige of the chart. 
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GENERAL LAND OFFICE 


This offive is cliatged with all niattiers relating to the disposal 
af the puliie lands, In pursuance of this duty its first function 
i to subdivide these lids into parcels soitable for sale or other 
tole of disposition. The trethod of subdivision of the public 
lands haa been, in ite notin features, a contiatent one from the 
beginning. The Landis divided by surver inte townships six 
Milewsquare, anid cach of these ito sections of one square mile. 
These sections may be in turn subdivided, Thisowork te done 
in the main by contract, af certain tates per linear mile, The 
surveyors are required to prepare and file maps or pluts of the 
townelitpe sulvlivided, and thus there hae accumulated in the 
Land Office a vast body of maps, representing ai area of over a 
million «ynare miles, These maps ore dpon the uniform seale 
of two joches to one mile, but they are of Varving degrees of ex- 
collenee, From these plate the Land Olen compiles and pub- 
lislies #tate maps, al present upon a uniform scale of bwel¢e tiiles 
toan ineh, anid thee miine farm the baste of most of the atlas 
tape iiuse, Leslee thisseries the Land (fice eompilean map 
of the entire United States, upon sealeof about forty miles to 
one inch. The state maps can be obtained upon application to 
thet Commissioner of the General Land Oitiee, The United States 
rapa are sold ati price of 31,000: 

Hesides this work of subilivision, with the resulting maps, 
this office superintends the survey of the state and territorial 
Dom ilries, 

THE LG OCSe BSTANLISH MENT 


The Light-lhouse etublislument is in charge of the Light-house 
Board, antler the Secretary of the Treasury. [ts duties are to 
maintain upon the cooxt, lnke shored, and navigable rivers 
syatoni of lights and buoys for the guidaies of mariners: 


OAT ASD GENET ATRVEY 


This organization wae created bw Conpress in ESOT, but little 
work wos done doder this act until SO2. Since that time the 
Coist Stirvey has beet in continuows operation. It ie charged 
with the survey of the Atlantic, Guif, and Pacific const= of the 
Waited States. Includiog-rivers to the bead of tidewater or-ship 
navigation. [thas carried on extensive deep-sea eoond ings, to- 


gether with temperature and current observations, especially in 
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that part of the Atlantic trorersed br the Galfstroam. Tt con 
ducts also magnetic observations for the determination of the 
direction, dip, and foree of the earth's moaxnetisns. and measures 
the furve of gravity by means of the pendulum,  [t is earrving 
on neetitite triangulation in the interior af the country, having 
tlreuly completed a belt across the coitiient from enst to west, 
tivether with a larve amount of similar work done fu aid af 
shitestireers, In addition to this trinngnlation in the litera, 
lines of neeorate levels have been ron over ny thowsands of 
mains: 

The reralis of this work are published in the form of charts of 
the coast upon various ecules, upon some of which the relief ix 
represented hy haohwres, upen others hoy contours: “These 
eharis are sold at prices differing with the eixe of the chart 
There aire also published annual reports, in which are contained 
papers upon gedraghic aibjects pertaining ta the work af the 
SUurver, 

COMPS Oy? ENGINEERS, UL A. A. 


The War Departioent cirri ono great variety of weortiphio 
work, mainly through tte Corps of Engineers. Py this office 
has been executed a complete survey ol the shores of the Great 
Lakes cand of the St Lawrence: The charts resulting from this 
strvey are upan various genlés, dependent upon the needs of 
moivigators, and are sold at prices differing with the size of the 
chart, The Mississippi and Missouri Itiver Commissions aro 16 
the nature of advisary boards to the Chief of Engineers. Hy the 
Misiaippi River Commission that river has been toapped from 
ite meuth farup inte Utnoteand the reeulte publishal upon 
virions soles, the Inrvest being 1: 20,000 in contours: nnotler 
ob a stale oPone tile tonn inch, while the whole allavial region 
Of the Mississippi, from Cairo to the Gull, ies leen fase in 
one large mip, oo a ecile of four miles to an dich, in othe 
sheets. 

The Missouri River Commission hes mappa that river fron 
it mouth tothe Three Forks, in Montana, publishing the reek ps 
Upon Various scales, renging from one mile town inch upward. 

The Bnginwer Corp like mapped also the Ohio river from 
Pittsburg io its mouth the Arkwnsas, Red; White, and Yellew- 
fone rivers. Copies of these mapa ean be obtained by applici- 
tion to the Chief of Enginests, | 

To this organization has been entrusted nlsa the aurcey of 
pari of our iiternational loundary, 
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Between 1807 nnd 1878 extensive survers and explortions of 
the weat were made ander Maj. George M. Wheeler, Of many 
parte of the west the mmpe prepared by this organization are the 
only ones to be obtained. They were published npon a sente 
of four atid eight mile to an ineh,in hachores, These mapearo: 
now extremely scarce and difficult te obtain, | 

The Corps of Kugineers ix changed with the improvement af 
harbors atl rivers, ih wid af navigation, and in poruanee of thin 
work it line curried on extensive | syirvews, but mainly af aroall 
irons, The resulting tinge are published in the Hiarvtinl reports 
of that office, which can be obtained from the Chief of Engineers, 


WEATHER WMUAU AND OTREH OFFER ASD ITVINION’ OF THE 
DEPARTMEST GF AGHICULIURY 


The primary funetion of the Weather Bureau is to prediet the 
wether, This work requires the ooiishint tmiiitenance of uri 
diredeot meteorologien) stations, seatterad over thu eountry, at 
Which continuons olworvations of pressure, ten pwenturé, rain 
inl, bomidity, and wins ore mace, thus furnishing the material 
for an exhatative description of the climatology af the eanntry, 
Etinvolrves alsi an exhatistive stody of the scionce af mietonr- 
oliey. lt iieloles also a clove wiitel of the great rivers for the 
purpose of pyedioting thaw. 

The publications of this office une volliminous ‘Thew comsiat 
ofa weather rane, published daily, showing the elinnutic vont 
tions prevailing mall fetrtte of the ootinley ony tliat: morning; 
weekly wither nips, showing summaries of the conditions: 9 
monthly weather review acl riamvonl report. Tir mddition ti 
thse, bulletin are: published containing treatives:on mebtoor= 
loge and climatelogic subjects, summarios of stutistios, ete. 
All there thay be obtained on application to, the Chief of (ve 
Weather Runes, 

Besiiles the Weather Bureau, the Department of Agrientturu 
contting a number el divisions aid offices, much of whese work 
is geographic. The Biological Survey, the Divisions of horestry,. 
Botany, Agrostology, Eetonmology, and Pomology ire conecrnet, 
i erent part, with the distritution of life in the country, anid in 

#0 far their work-is geooraplic. 

"The Biological Survey stodies thy geographic distribution af 
animals vie} planta, and maps the natural life sone of the oun: 
try, besides inveatignting the economic relations of birds and 
serertale 


it 
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The Division of Forestry is engaged in the study of sylvienl- 
ture, and in the management, protection, and utilization af our 
forests. 

The Division of Agrostology invertigates the nataral history, 
geographic distribiition, arm] uses of prikeses and other firage 
plants. 

The Division of Botany Investigates the purity and value of 
seeds, methocks «af controlling the spread of Weeds or preventing 
thee introduction. Tt studies the native plant resiurces of the 
eotiley. 

The Divislon of Entomology stadtes insects injurious to vege 
tution, thuir distribution mad spread, and the methods for reduc 
tng thet ravages, 

‘The Division of Pomology has to do swith the culture of traits. 
The publications of this department am Of three classes: 
first. serial publications; second, scientific and technioal reperts, 
‘These. twe chistes are isined in limited wlition= anil wre not in- 
toned fur general distrilintion, being partloulurly designed for 
‘Hhraries, inatitutions of learning, and scientific students. Third, 
poplar hutletins, whieh are issued in lnrwo cdlitions amd areserit 
free to applicants, Lists of the pullicntions are sen} on apypli- 

ria e te 
SH CM ALSR TON 


hie office was created forthe purpoee of maintaining and in- 
auing the supply af fool fishes, both aponour shores wtocl ita 





our rivers, As a cnocessary ailjunet te this work, uxhaustive _ 


alindive are being made of the life history of fishes-and of thivir 
distribution. The publications of the Fish Commission consist 
of an anniinl foport. 


FIAT OF AMENIVAN BEPURLICS 


The function of thid Huron is to obtain aud publish com- 
wetcinl information concerning the Aimerionn republics. Its 
publintions wnat of handbooks of these eomutries, a monthly 
bulletin containing the latest information revatiling thwir re- 
sourees and commerce, aid a gonimercial directory. 


ISTHRCOSTISUSTAL RALLWAY O0OSESSsECN: 

‘This Commission was formeil for the purpose of examining 
the best routes fir nn intercantinewtal railway to connect the 
United States with the republics of Centeal amd South Amerien, 
Its work is oompletid and reports oud maps will shortly bi 
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Th the course of his study of the elements of greatness of ma- 
tions, Buckle concluded that there are three normal stages in 
national development—the singe of agriculture, followed first by 
the stage of manufactune and eventually ly the alage of farelgn | 
comnerce. [udklo's conclusions were Anised on the stidy of 
nations confined by territorial Hinsite, ane wo atbucitied ns te durive 
support through commerce with other nations of different re- 
sources suc (generally) inferior intelligenve aid lndustry, Sines 
Buckle’s time the population of the world has ineteased ani 
apreki far bevoind his roalization, nod new fietors have Dewi in 
trodaoed di the problemsof etutecraft. ‘This is partionlurly trae 
of the First Republic of America, which controlica vast Lorritory 
and posese within itself nearly every necessary resource, Hy 
reason of the pew conditions, the actual history of this republic 
hes beccme.a great object lesson im siatecnit; anil the experience 
cof the nation, built asit were on a new foundation, his wronghit 
outconclusionsofeven welghtiersignificancethan thoseat Buckle, 
One of thay conclusions is that the nation desiring ta progress 
well lo the mce for success mitt hove within fHtsell the tarritary 
requiaite for agrivulture, the resources for meio hioture, and the 
facilities forextended cotiinerte, all growing op tegether mtd all 
fostered by on single people whited tn interest and purpose; An. 
athur conclusion wrought ont Jivonational bistory is related to: 
those formulated hy Boekle: 1p is that nations) pregress is na« 
sure hy increase in intelligent activity on the part of masses 
and leaders alike. Wi th the mortal iigrease of population and 
of national intelligences, the economic problems and the mothe of 
meeting them prudually ehanye; jnibensive secre tees makes 
“tre blndes of grass prow where one grew before” and converts | 
conte vegetal tissue into richer anton! food, wholesale manu- 
facture diversities: Industries, anil abundant commetve ot once 
Uifferenitintes the Tndividiials atid welds their interests inte’ par 
fect solidarity. As acrioultine grows intensive through moro T= 
tellimeatoultivation, ao all indistries one made iitenstve by presse 
sure of need and rection of intelligence; and current thought 
adjusts itvelf to constantly changing conditions. | 
A significant expression of the national growth of the United 
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Stites is found in the development of geographic problems and 
results: In earlier decades the geographic work wasexploratory, 
atid beat torand the discovery anid conquest of unknown or little 
known lerritary. As tine pimsserl, more and moreattention was 
given to the reavurces of the newly discovered vallevs and plains, 
morntaine “annal forexte ; ; al nil, now that the x oration af our let. 

ritucy is complete. the qlfurts of thi: pioneers are devoted to dis- 


dovery of new rosotirees “This change in purpow, albeit eradual,. 


Guinot bé too wtrongly itopresed, The warlier work was aren 
au) iaryely limited to the surters of tho land, the present work 
has a verticnl cloment-reaching toward the resources of the tovks 
below and the powers of the air and vapor above: the earlier 
stuilies related to muaterinis, the present investigations relate to 
hatiral powers and petontialities—in brief, the one sought to 
subjugate, tuither, the olher seeks to tooke conquest of force, 
Various instrumentalitie of national character have-contributed 
toward this transfortnation in beneticent activity, lint none have 
contrititted more, especially during the last deadn years, than 
the U.S. Geolugionl Surver. 

During the earlier years of ite existence the (eéolorioul Survey 
devoted chief attention to Lopdgraphie surveying aiid taappiig, 
the maps boing designed fir aulisequent use by the pooligiat ; 


and the burcan came to be known fivorahly throughout the 


country and the world he reason of the extent and excellence of 
the topographic taps During this period a corps of goologists 
were employed in researches designed partly for the develop- 
ment of a ayetem of classification adapted to the subsequent 
geclogie napping. The two, branches of the work were juddi- 
clonsly coordinated by Director Powell, so that when the topo 
grophic surveys were suificiently advanced iy different districts 
the gedlogists were provided with adequate elnesitte svatoma, and 
were ably to procead of ofee to effective yoologio work; and 
this dodrilination las Lari eeiti nied bv Diractor Waloott with 
the normal increase in production of geologic maja. 

The plan of publication adopted by the Survey narks an 
epoch in the history af yractical scientific work : for it is de- 
signed to bring the resnlteof the most icanned: aclentifie 1re- 
search within the reach of every citizenof the nation, and within 
the muntal grasp of avery uraddiates fren the public achyools of 
Amerion ; the plan eopreente inate falle than any hitherto de 
vies! in any contey the hea af distributing brondvast AON 
the people the rich hon of scientific knowlolge Only a gene. 
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ration age severn] of the world's intellectual leaders oonupied 
themselves most lnudably in texching the beneficeneo of science 
and its froedan) from mystery; today the teaching has bocame 
at object lesson through the Geologic Atlas of the United States. 
Av example—it may tot be invidious to say the finest exam- 
ple to date—of the "atlas folios” teeund by the Survey ix the 
Fuablo Folia, by GOR. Gilbert” Like the rest of the series, it is 
i thin folio, 21F by 184 inches, hownd ina moderately stiff nin- 
Hilla paper, The first cover page bears an Index map showing 
the position of the oro represented, nod ald of other polished 
foliog, with teapect to culslornble adjacent territory: while the 
second ane third cover pages cuntiin an clementary “ Explann- 
tion” setting forth in simple langunge the principlesand methods 
af topographic mapping, and the classification and conventions 
sed in the geologic mapping. This text is. general, equally 
applicatile to all atias folios, and signed by the [Nrector. ike 
thot al the other examples, the folio proper comprises (1) 4 pres 
liminary descriptive text, followed by (2). topographic atin 
shout representing the “quadrangle” (or tract) to which the 
follo is devoted, (4) a gevlogic map of the same tract, (4) on 
econtimic map of the trot showing the distribution and indient- 
ing the vali of the important resouredés, (5) 0 shvet of seetions 
exhibiting the structure of the tract, ani (6) special supplomertt- 
ary iustrations, Tn this instance the special imstmtions ocm- 
prise (rt) a lithographic reproduction af a model showing the 
deformationof the traet daring« particular epoch, (4) 0 nnp 
showing the distribution and depth of phreatic water within 
Tench of artesian and pumping wells, (c} oseties of eolnmitur sec- 
tlone showin indetail the structure and thicktvess of the heels, 
andl (df) Hustrations of typical fossils wid rock-stractures, Like 
ather fallos of the series (of which this fs Na, 38), the werk js 
Histribated to certain Hhrarie: and other depositoriea, and is 
sold. on application te the Director of the Survey, for 50 cents. 
The Description of the Pueblo Quadrangle” forming thi au- 
thorn] test of thiafolio is especially noteworthy 03 representiog 
the work of one of the foremost geologists of the world ina 
peculiarly instructive geologic proving. 1 begins with an intro. 
duction in which the terminology igexplained. This is followed 
Se Peegeapeniad ol Ui bier bog | Cpt Stales dbeelighea! Hicreep | (lilies T-Waliede, 
Trirevtar (dentin Adie | frie | Pale new | Paelihe Fulke | Coker [Tuckem vemgi, 
line Of slieeda, ane: i Washiigive I. | Fattravied due periated bey the 1S. diealogieal 


Survey | Lalley HA AMla, (tee cod Ceaklagele tha # J. Baha, Oe? | pee | 
‘ie, 
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by a summary acciunt of the godvrapliy, including ellimate and 


Vieebition, ugrinuliire, ete. Next follows on wecaunt of the gen- 


eral gealowy, including i history of physical changes, et forth 
verbally and graphiently. In this division of the work the chur- 
acteriatiesed! the formationsaredesertbect, the-eonntes of materials 
ore considered, the enhaoquent alterations recorded in texture 
ani stracture are investigated, and the groatarogenio and epeire- 


getic movernents that produced the majestic Rovky mountains 


auvid (wrapreciaid ly) thie lapeatuel jilaines at their base are interpreted — 
2 the plhencmens ard trentied both doeally and com paratively, 
andin romurkahly lumindis aud attrovtive fashion. The for 


‘tiotions pinge froin revent alluvitim throtwh earllor Mloiataverie, 


Nededne, Cretacduns, Jutatrian, Carboniferons, amd Sitar to 
the Arched nuolews ex pad inthe ranges > aad there were aere- 
eral periods of deformation, the movements of which have heen 
analysed and -clowriy aot forth. Ly desectbing the formations 
aml discussing the deformations fall) recognition is given ta the 
principles of eeomorphy and to homogenie corrlation, and the 
history of the tract is therehy made clear and definite. There 
is a finvl chapter on econemie geology in which the resources, 
including plreatio water, are fully desorbed, | 

This «ynopaia merely indicates the scope ala hotible publica 
thon: it does not and éannot give any adequate idea of the high 
aciootitie and educational value of a great work which can tw 
properly apprevivted only afterexaniination. [tis not too much 
to av thot this ating folio by itselfwonld, In the hands of acom- 
netent tencher, serve ox a complete introduction te geology, bw 
megne of which any pupil night gain an elomentary knowlelze 
of the science; of that in the hands of a competent teacher (or, 
indeed, of an intelligetit stadent without « teachur) within the 
trek deseritvd the werk would te more servieestle than airy 
niuwiial or text-book of geology ever written, The publication 
of these alla-folios ropreanting particular triets In all parte of 
the country = bound to revolutionize geologic teaching quickly, 
completely, atid permanently, W i M. 


Ar the aumal meeting of the Royal Geowrmphical Society, 
held revently in London, the Founders’ Medal of the Soclety 
wasconlerred on Dr Sven Hedin for his explorations in Ventral: 
Asin, and the Patrons’ Medal on Liowt. Rabdrt E. Peary, 0.5. %., 
foe his work in Growtlanl, 
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“To 1882 the United States Cuclovien! Survey Inga the oon- 
struction of a topographic map of the country, ‘The work lias 
now bown in progress fourteen years, arid aloutH00,000 sq nine 
titles have been mapped, ‘The ares shown on these maps mre 
stattered widely over the country and represent a great variety 
of topographic (attra, and the map shoots with the aid of de- 
soriptive text, cnn be used to Husteite topographic forms. This 
lod the Director te propose the publication af an educational 
series of folios, for tse wherever veourapliy is tuueht in high 
schoula, nmidennios, and collages. Authority for their publics 
tion and ele wat rinted by Congress in an detapproced March 
21S. 2 2. The first folio of the series presets on tty 
maps Uinstrations of sone of the simplest anil most charietet- 
Istie types of topography te be found fo these parte of the United 
Statre which have tho fur bye mapped. Sueeewdiog folios 
Will (Mustrte more complex forms,” 

&) Henry Gannett, Geographernf the United States Ceuloy- 
inal Survey, introducds an illiterate treatin in folio form on 
the “tril Forms of the United States” 

Wher geasraphic exploration browdht ta the knowlwlee of 
ina the tipamtloled Grund Canven of the Colomdo ond the 
pHehiresy ne platen country nd jilowiit, the way was prepared for 
the diseovery of now principles in wecutra pla duvelopmnomds in 
goal time Powell descended the Canyon, ani te and his oollab- 
ormtor surveved the platen country, coe) che tne wale piri 

ciasen the “hoselaval of orosion wus recoynigerd. The aden: 
quickly tele nowt, anil grow inte one ot the fandimental prina- 
ples of earths lince apretding ematwiandl into proviness already 
reconiiioitered op atirveved, it was found toadinnd a new rier 
for interpretinu earth-history, and thereafter the later stages in 
the gooyni phic developiuuntot the contliont were rend from land 
forma n< well a from fossil plats and aiinals, The principle 
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was dppliol in sonthenatern United States, where the we portant 
opitidies in continental history are clearly recorded in the pla- 
trated canyons of the Modmont region, and where the minor 
mowrants are cecorded in uncopformities separating the de- 
powits of the Coustal plain; it was applied tment successfully In 
New England and elsewhere by Profesor Davis, who reuyil asurthi- 
history from topesrmphie maps, Withio a dosen years the prin- 
ccigelis lite Laveen widely revognieel anita investigators, ariel Lins 
given Lirth to a solenee—Geamarphology or the Now Geolowy. 
Thus far this line of learning haa tainly bed eonfited toe 


Himited nomber of original tuvestigaters and teacher ip high 
grade Mdtieutional institutions, and las lain beyond the reneh af 


the goner] school ard the eitien; but now Mr Gannett > trea- 


tise, Issued be a public office, brings this distinctively American: 


nivine) inacienoe within reach of the American poblic, — 
The athe comprises tou maps, of which the first three are de- 
voted to the tow well-knowt stages in topacraphic develope 


trietit—youtls, maturity, andl old age ‘The fourth (hustrates a 


rejuvdiited region, typifying the Piedmont plateau, The fifth 
map represents a young volcanic mountain, 6 subject boing 
Gur tnaurificent voleanic cote, Mount Shasta: Morne: andl 
edintins, representing charnetetistie phages of ioe-work, are 
shown on the sixth and seventh sheets, anda ford const, with 
its pletiresyue record of toowerk half drowned in ocenn, forms: 


the subject of the ninth shoot, The two remaining sheets iilns- 


trate river flogd-pinins and a. barrier leach coust. The text in- 
cludes an oxporition of the conventions used ta topogmphic 
mapping, anda full deseription af each of the sheets with uw 
fullor iiterpretation Of tte features i rocuercls Of georrephic de 
vulopanent. 

The ene of this filio marks an epoch in geowraphio tewehiiny. 
Hitherto teachers lave been limited in their work to g¢litteriny 
wenefalities In ‘the books, of to the nidise of Litth+ atedlerstil teal 
jties in theit sight: bot how cone: a series of Americin illtatra- 
tidna, shown in such detail thit onw teacher may correlate the 
features with those of his own londarape, and these are inter 
proted by the hand of p muster su clearly that even the average 
popil cannot fail to read aright, | 

The atlas folio may he obtained at the tominal price of 25 
jconta on application ta the Pirector of thie aac Survey. 
iW JM. 
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